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ABSTRACT 

Th v is curriculum guide is designed to assist 
industrial arts teachers, counselors, and admin i strators *in improving 
instruction in the areas of electricity and basic electronic^* 
Included in the first part of the guide lare a course flow chart, a 
course description, a discussion of/~target grade levels and 
prerequi s i tes , ,pourse goals and objectives, an introduction, and a 
course outline. The next major section is a unit teaching guide 
consisting of units on the following topics: safety, mathematics 
skills, the nature of electricity, meters and measuring, residential 
electricity, direct-current circuits, magnetism, test equipment, 
alternating-current circuits, semiconductors, electronic devices, 
circuit fabrication, computers, robotics, industrial electricity and 
electronics, and careers* Appendeid to the guide are sample tests, a 
tool list, information on fire extinguishers, safety recordkeeping 
forms, a math review, formulas and conversions, worksheets on Ohm's 
Law and the Power Law," a tool identification sheet, instructions on 
house wiring andr reading -meters, sample lab exercises, and 
information sheets "on robotics and the effects of current on the 
body. (MN) * . 
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FOREWORD 

Thia publication is a guide for the improvement of instruct ion 
in Industrial Arts Education for the State of Louisiana, Xt should be 
of "benefit to industrial arts teachers, 'supervisors, counselors, and 
administrators. These operational guidelines will help local adminis- 
trators, teacher educators, and industrial arts teachers determine 
the extent to which their programs are meeting the needs of our youth. 
Industrial Arts Education Programs must be organised to meet the needs 
of all students . 

A constant concern for educators is tha construction and reviaxon 
o6 curriculum. Industry and technology are the core of industrial 
arts instruction. Both are constantly changing; therefore, a curricul 
and instruction mus.t change in order to provide students a realistic 
and accurate understanding of industry and its function in our complex 
technological society ^ * 




Thomas t). Clausen 

State Superintendent .of Education 



r 



ACKNOWLEDGEMENTS 

¥ 

This publication represents the cooperative efforts of personnel 

in « the Louis ianaqfud us trial Arts Association and the Industrial Arts ^ 

Section in the Office' of Vocational Education, Louisiana State l\ep£irt~ 

raent of Education. , Special recognition goes to Dr, Thomas L. Eppler, 

Northwestern State University, j*ho was the Project Director in the 

1 / 

development of the guide* Spatial cornmemd^tion goes also to ths 
following writing team members who worked diligently to produce this 
guide: George W. Fisher, Duane D. Dunlap, and Johnny 0- Hamilton* 




Assistant Superintendent 
Office of Vocational Education 



11 



0 



{ 



\ 



CONTENTS 





:( 



Foreword . . *>-. • 
Aeknowl odgement s 
Coyrsu Flow Chart 
Course Description . 
Target Grade Levels. 
Prerequisite , * . ♦ 
Course Goals. ...» 
Course Objectives. , 
Introduction . . . . 

Time Frame 

Course Outline . , .. 
Unit Teaching Guide 



Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
• Unit 
Unit 
Append ix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 



1 

11 • 

HI 

IV 
V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

XIV 

XV 

XVI 

1 

2 

3 

4 

5 

6 

7" 

8 

9 

10 
11 

U 
13 ■ 
14 
15 



Bibliography 



Safety 

Mathematics Review. . * 
Nature of Electricity . 
Meters and Measuring. . 
Residential Electricity 
Direct Current Circuits 
Magnetism .„...." 
Teat Equipment, . , '. . 

A.C, Circuits ..... 

Semiconductor Fundamentals. . . . . 
Electronic. Devices. 

Circuit Fabrication - • • 

Introduction to Computers 

Robotics 4 

Industrial Electricity /Electronics . 

Careers 

Sample Tests 

Tool List" 

Fire Extinguishers 

Safety Recordkeeping. * 

Math Review 

Formulas and Conversions 

Ohm's Law and Power Law Worksheets. 
Identification of Tools 
Graduations of a Rule 
Housewlrlng Materials ........ 

Reading Meters 

Sample Lab Exercises 

Printed Circuit Board 
Robotics, ...... 

B^bdy Effects of Current 

• <V 



i 
li 
1 

;) 
2 

,2 
2 
2 
) 



Construction. 

\ ...... , 



23 
27 
'30 
33 
16 
41 
• 46 
4V ' 
53 
58 
60 
. 70 
74 
77 
81 
86 
89 
132 
1 36 
1 39 
155 
170 
177 
181 
189 
.196 
204 
208 
215 
222 
227 
229 




? 



<J 



D-.C. CIRCUITS 



MAGNETISM 



77 



TEST EQUIPMENT 



A. C \ CIRCUITS 



SEMICONDUCTOR FUNDAMENTALS 



ELECTRONIC DEVICES 



CIRCUIT FABRICATION 



INTRODUCTION TO COMPUTERS 



INTRODUCTION TO ROBOTICS 



INDUSTRIAL ELECTRONICS 



BASIC ELECTRICITY /ELECTRON ICS 










SAFETY 










MATHEMATICS REVIE^ 










NATURE OF ELECTRICITY 

e . 










- METERS AND 


MEASURING 




■ • v" ■ 1 ■ — -\ " 


1 




RESIDENTIAL 


ELECTRICITY 





1 



CAREERS T 



ADVANCED ELECTRONICS 
_ * *_ 



■A. 



Title: * 

Ba.» Lr Kl ee t r i e i t y/Kl ec tronlcs 

("nurse Description: * 

Basic Electricity/Electronics is designed as a one year introductory 
cou/se and requires no previous knowledge of electricity or electronics., 
The course content is designed to make the student awa^o of the intricate 
relationship between our highly technological society and the fields of 
/ electricity and elec tronics . The student will gain a working knowledge m 

,of relevant theorf^s and physical laws and their application. An 
awareness of practical devices will also be developed. The student will 
aiso gain practical hands-on learning experiences through the design, 
fabrication ami testing of electrical and electronic circuits and devices 

\farget Grade Level : 

This course is designed for students in grades 10, 11 and 12. 
Prerequisites : 

General Industrial Arts (Algebra I desirable) 
Course Goals: 

In Ba&lc Electricity/Electronics the student will become acquainted 
vith the fields of, electricity and electronics and their impact on 
society. The student wi-Dr be exposed to the skills, techniques, tools> 
materials, and information related to electricity and electronics * 
The student will also bo aware of tha occupational and educational 
opportunities available upon completion- of this course. 

«. 

Course Obj ect ives I 

( 1> To develop in^the student working knowledge of electricity and 
electronics. 

2. To provide each student with the opportunity to explore those* 
aspects of electricity and electronics that best meet his/her 
^ needs, aptitudes » or interest, - 

3* To provide the student an opportunity to apply acien.ee and math 
skills to practical situations, * 

4, To develop in the student the" basic skills in the proper use of 
tools and* equipment « 

5> To develop in the student problem solving abilities and critical 
thinking. 

6, To develop in 'the student a, safety conscious attitude and safe 
work habits* I 



2** 



7. To provide the student the opportunity' to explore occupational 
and educational opportunities in electricity, electronics, and 
related fields, 

8. To develop in a student an avatenesa of the -diverse nature of 
j:he field of electronics and ita impact on society, 

9. To inform the student so* that he may becdme a wise consumer of. 

electronic goods. % 

.' . \ 

Introduce ton; t 

We are presently living in an electronic age, Electrical and electronic, 
equipment varm and cool our homes, provide us light, entertain us, and 
*nake our work easier while making us more productive. In order to be 
wise consumers of electricity and wise users of electrical devices one 
must have some background knowledge in electricity. V A substarftial know- 
ledge of electronic^ will assist the student in- succeeding in future 
* careers iir Electricity /Electronics and many other areas* 

This course was designed to provide the student with exposure to many 
areas of /Electricity/Electronics - This exposure is broad-based though 
certainty not all inclusive. An in-depth study of more significant 
areas 1 has been included so that depth of understanding may be achieved 
as well- This course was designed to be as technologically up-to^tiate 
as possible* However, the teacher should feel free to add material to 
this curriculum as changes in the state-of-the-art make additions 
necessary. 
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TIME FRAME 
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Hours 

A — » 

5 

5 
15 

5 
25 
22 

8 

8 
17 

5 
20 

5 

5 

5 
U> 

3 . 



Unit I 
Unit 2 
Unit 3 * 
Unit A 
Unit S 
Unit 6. 
Unit 7 
Unit 8 
Unit 9 
Unit 10 
Unit 11 
Unit 12 
Unit 13 
Unit 14 
Unit 15 
Unit 16 



Safety 

Math Review'; * " -< 

Mature of Electricity 
Meter 3 and Measuring 
Residential Electricity 
D.C, Circuits, ^ 
Magnetism 
Tost Equipment 
AX* Circuits 
Semiconductor Fundamentals 
Electronic Dowic^s 
Circuit Fabrication 
Introduction to Computer Literacy 
Robotics: An Introduction for Your Classroom 
Industrial Electricity /Elect ironies" 
Careers* 1 , 
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Total - 163 hours* The remaining 17 hours can be used fbr opening and closing 
. " school, projects* school activities or to place extra* 
v eropU&sis whero the instructor de£ms naccssary* 
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glectri city /electronics 

A COURSE OUTLINE 



ELECTRICITY AND ELECTRONICS SAFETY ^ 
A, Personal Safety Practices 



1 

•> 

S 
A 
5 
• 6 

B. & 



State safety laws 
OSIIA , 

Electric shock 
• Protection 
Effect of current on human body 
Housekeeping 



\ 



jfety Hazards'- 



1. Hazardous conditions 

2. "Ground fault 

, . 3. Live circuits 

A. ' Chemi.cols 
5. Class of fires 

C. Color Code? * 

1. Red 

2. Yellow 

3. Green * * 
4 * Orange. 

5. Purple - 

!)/ Mechanical Safety Tools • 

L. Hand tools < * 

2. Power tools ** 

' 3. Meters ' 

A % * Ladder use 

B, Divergency Procedures (First Aid) • 

1. Bleeding 

a: Mood spurts 

h_ - Blood - f lows v 

c. blood oozes 

2. Breaks or fractures 
,.a. Simple fractures 

b\ Compound fractures 

3. Opep wounds * 

a. Minor cuts and abrasions 
. b. Serious wounds 
v c, Puncture wounds 

■ - . °\ • . 

' 5 • 
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rt. Electrical shpck I - ' v . 

a. , 4 S^ut, off the -purrcnt .qili cVly * 

b. Remove the victim,, ' m * m . \ • 

c. *Che'cK heart jemd-lynge. ^ " . 

•^rd/' Apply 'ai|t^rjtcm r.wiracion if necessary , 
SV -Equipment ftiilurp • r' 

a. Krbng-aiie ot'tyotf ■ -■ / - % 

b>^ Motor-driven oqu^pment >, 
'*c, portable frlcctrlc tools > . 

d\ Ovc^lpadiris • 
*■ e. Failbrc t§ positively lock out,- 
i ■ * f IM scoWcetinft'of elicotric cords; 

Test equipment * ' , 



II. MATHEMATICS REVIEW. * S . " ; ^ ' 

Unit Objective To 'fevicjv* witlj .student's the mnthcAaife skills 



needed .in E1qcUk>tucs 
A. Fractions - v 



1. Addition of Fractions " 

2. Subtraction of 1 fract ions 

3. Multiplication Tractions 

<1. Division of fractions' * v . 

B. Division of Decimal Numbers . ' f *; 

_ • r I 

1. Determining decimal place ( 

2. Round ipg off to desired place 

C, Multiplication of Decimal, tfumbqrs' 

D« Scientific Notation - s . 

1. Expressing numbers in scientific notation 

2. Converting scientific notation expressions 

3. Adding and subtracting numbers expressed in 
scientific not.ation 

4. Multiplying and dividing numbers expressed in 
scientific notation ° n 

E. Unit Prefixes 
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1. Prefixes 

2. Abbreviations 

3. Vnlue^ — ~ 
Ay ' Conversions' 
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F. Basic Algftbrn ', • 

. . .J..-A - . . * U . . 

1, Solv.ihg equations 

T. Transforming equations 

3. Algsbtaic substitutions 

G. Calculating Square Roots C°P t i° n ^l) 

1. Squaro '.'roots of decimal numbers > 
7) ,2* Square root of numbers in scientific notation 

NATURE OF ELECTRICITY ^ 

A . Energy and Work 

B. Structure of Matter * 



1 i % , Compounds 



Elements 

3. Atoms 

4. Subatomic particles 



C. Electric Fields 

U Ions and ionization 

2. Static electricity 

3- Law of charges 

4. Measuring charges 

5. Industrial applications 



D. Electrical Current 



]^ Electron current 

2„ Ion current 

3. Measuring current 

E. Conductors and Insulators 1 

1, Properties of conductors 

2. Properties of insulators 

F . Electrical Potential 

1. ' Determining electrical potential 

2. Measuring electrical potential 

3. Producing electrical potential 



G. Resistance 



4* 



Specific resistivity 
Resi.stance^and its measure 



H. Ohm's Law 

I , Power , ' 
1, What is power 

♦2. Relation to voltage and current 

3. Measuring power f 
t 4^ Relationship to energy 

- ivr METERS AND .MEASURING ' " * 

A. Reading Meters 
* 

1, AnaloR meters 

a. Linear scale 

b. Logarithmic scale 
2s DigitAl meters 

B. Using Meters 

1. Ammeters 

* 

2. Voltmeters 
r 3, OHmmaters 

4 . Multimeter * 
/ 5, Meter error 

l a. Loading 
b. Parallax error 

C/ Meter Ca^e 

1. Handling the meter 

2. Setting and adjusting meters 

i V, RESIDENTIAL ELECTRICITY 

A, Safety (Review from Topic I on safety) 

1. First aid 

2. Hazards ,/ 

3. Personal 

4 . Grounding 

5. Tools and equipment 

6. FireS 

B. Transmission and Distribution 

s 1. Generating plant 

2. High Voltage transmission 

3.. Sub-station 

4. Low voltage residential 



Tools and Equipment— Basic 

1 , ^cr ewdrivots 

2. Pliers 

a. Long nose 

b. Bent hose 

c. Lineman (side cutters) 

d. Diagonal - 

^ Electrician^ ^hammer 
'4, Wire strippers 

a* Adjustable 

b. Multipurpose 
5v Rule 

6. Wrenches 

7. Threading tools 

8. Aw! . 

9. Drills 

a. Brace and bits 

b. Drill motor and bits 

10. Spws / ; 

a . Ilack 

b. Hole : 

c. Keyhol* 

d. . Reciprocal 
iy. Piles 

12. Soldering tools 

a. Soldering gun 

b. . Soldering' iron 

Specialty Tools 
t 

1 . * Benders 
' 'a.^ EMT 

• b. 'Hickey 

2. Pipe reamer 

3. Pipe cutter 

4. Plumb bob 
5\ Chisel, 

6- Knockout punches 

7. Fish tape 

8. ^evel 

9. Meters 

a. Neon test light 
\>. VQlt-ohmmeter , 
t. Ammeter 

di Inductance couple meter 
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B. Wiring Equipment* 
* * 
1. Wire 
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a, Cable types 
b* Sizing 

Insulation 

2L Switches , ) - i 

a- Single pole . > i; . 

.b. 3~way \ 

c. 4-way f 
■ d/ Di/nmer ' * ^ 

e* low volt ago/push button 
3» Receptacles s - \ 

a*< Duplex 125v> IS amp * t * " 

b. Dual voltage 125/2$0v, 20 amp 

cX Air conditioning 2S0 volt > 30 amp - 1 

I ch.NRange 125/250v, 50 1 amp 
^e. tVyer 125/2S0v, 30 amp , 

4, Wall plate 

5, Outlet boxes 

a . Handy 

b. Bx tendon . 

c. Octagon 

d . Square * , 

e. Box covers 

f. Switch * , * % 

6, Conduit 1 t V 



a, Rigid metallic 

b* Non-metallic 

c. Non-metallic sheathed 

d. Flexible* conduit 

e. PVC « * 

7. Electrical service 

a. Weather head or cap 

t t> > iRace way 

-c. Meter base 4 

d* Underground setvics ■ 

e, System grounding 

f. Service entrance panel 

• F. Wiring Techniques " f 

\ . s 

1, Electrical service 

*• ' 2* Rough -in ■ * ■ 

3. Branch -circuit wiring 

4, F 1 inishin$ wiring 



VI. 
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G. Load Determination 

K Current t^quiraroenta * 

2, % Lighting circuit* 

1 3/ Speciality circuits ^ 

DIRECT CURRENT CIRCUITS 

A, Review of Ohm* a Law * 

B , -Series' Circuits 

1. Equivalent resistance 
2- Voltage dividers 

3, Kirchoff'a voltage law 

C, Parallel Circuits v 



2. Current dividers 

3. Kirchoff's current law 

4. Conductance* 

D. Series-Paral>el Circuits 9 

1. Equivalent resistance 

2. N Voltage drops and current 

3. Designing practical circuits 

E. Advanced Analysis Techniques (Optfcona 



1. Bridge. circuits 

2- Mesh analysis 

3. Delta-tee conversions 

4. Loop analysis 

5. Superposition 

6. Thev^nin and Norton networks '* 
F. Capacitors 

1. Gapacitor action 

2. Construction 
3* Rating ty 

a, Working voltage 
b> Capacitance 
c. Tolerance 
4, Types., of? capacitors 
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5. Transient resportso • 

a. -Charging the capacitor 

b. Discharging tho capacitor 
% ' c, lims constants 

ty, ' Capacitors in series % 
7. Capacitors in parallel 

MAGNETISM 

A. . History of Magnetism 

B. Magnetic Theory 

2* ' Polos., fields, and flux 
3* Law of magnetism 

C. Magnetic Materials and ETf eel \ 

* * 

1. Ferromagnetic 

2. paramagnetic 

3. Diamagnetic s - 1 , 

4. Magnetic Shielding . 

I 

D. Measuring Magnetism n 

V 

jl. Magnetomotive force 
2* Flux cfensity 

3. Intensity 1 
4* Reluctance. 

S\ — Fermonbility ; 

> 

E. Electromagnetic Effect \ 

1* Relation to current 

2, Magnetism in coil of wire ' 

3 « Electromfcgnetisin 

a. Cores 

b. Strength v 

c. Polarity , 

4, Electromagnetic devices 
a* Solenoid „ 

b* Relays 

c, Circuit breakers * v 

d> Speakers 

e. Meters 

f. Bells, and buzzes 

g. Recording tape 



is 



P. Inductance 



1. Indeed EMP 

2. lehz 1 ^ law 

3. Measuring inductance 
4* Effect of cores 

5, Quality of coils 
Transient response 

7. Inductance in series 

8. Inductance in parallel 



VIII. TEST BQUIPMBNT 
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A,. Meter Fundamentals ' 

1. Analog/pointer type 
• a. D'Arsonval 

b* Iron vane* 

2. Digital/LED or LCD type 

a. Analog to digital conversion 

(1) Ramp method 

(2) Dual-slope method 

(3) pitched-resistor method 
b* Counting 

3. Voltmeters 

a. Multipliers and raiding 

b. Typos of voltmeters and uses 

(1) Volt-Ohm Milliammeter/VOM 

(2) Electronic Voltmeters/EVM 
c* AC measurements 

4. Ammeters 

-a. Meter shunts and ranging 
h. Types of ammeters 

(1) D'Arsonval 

(2) Iron vane 
* (3) 

c. Connections 

5. Ohmmeter 

a. Series 

b. Shunt 



Hot wire mete? 



1 
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B* Oscilloscopes 

1 „ Construction 
2. Operation * 

p. Function of 
b. Calibration 



controls 



C. Function/signal generator 



1, Function generator uses 
2* Signal venerator, uses 



D, Transistor Tester 



V 
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,IX. AC CIRCUITS 
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A. Alternating Current Fundamentals 

1 . Waveforms 

a. ,$ine waves * 
h„ Square waves 

d. Triangle waves 

2, Quantifying alternating currents 

a. Frequency 

b. Period ^ r 

c. Wavelength . , 

dr Pfeak value ■ 

e, Peak to peak . % ■ ^ 
f ♦ Effective or. root~roean-square (RMS) udloie 

g. Average value * 

h. instantaneous Value 

i. Harmonics , 

3* Polyphase current . v 

a. Wave forms 

b- Uses * 
4. Voltage, current and power relationships ^ ^ 

K 

B* Capacitive Circuits 

1 . Reactance 

2. Phase shift ^ 

3. Impedance ■ % 

4 . Apparent power * f . 'J 

5. Graphic analysis techniques 

C. Inductive Circuits 

I * Reactance «s 

2. Phase shift . .' / !• 

3. Impedance N { r 
4 . Apparent power 

5. Graphic analysis techniques 

D\ Transformers 

1. Mutual inductance - lenz's Law - 

2. Physical construction - • v 

3. Turns ratio 

4. Isolation and autotransformers 

$„ Multi^voltage transformers ^ 

Tapped :W 
h* Multiple coils L 4 „ -J 

6. Transformer applications 

7. Power losses ftnd efficiency * r ; v $ 



• 




G< Tuned Circuits 

1 Resonance 

2. Series tuned circuit 

a, Impedance curve 

b, Frequency 

c, Bandwidth and- selectivity 
* 3. Parallel tuned circuits • 

a* Impedance curve 

b. Frequency response 

c. Bandwidth and selectivity 

4 . filters and / ilterinT 
9 iw High pass . . ^ ^ 

b> Low* pass * v Xv - 

c* Band pass. 

d. Band reject 

e. Frequency response and crossover 
SEMICONDUCTOR FUNDAMENTALS 

A. Semiconductor Materials 

1. Pure Semiconductors . 

2. Low temperature characteristics 

3. High temperature characteristics 

4. Doping semiconductors 

5. N-type material ' 

6. P-type material 

7. Current in semicpnductors 

B. P-N Junction 

1 , Forming the junction 

2, Depletion region 
3* Barrier potential 

4, Forward biased 

5, Reverse biased 

6, Avalanche breakdown 



4 XI. ' ELECTRONIC DEVICES 

A, Diodes 



J. Characterises of diodes 

2, Types of diodes 
a. Rectifiers 
b- Switching 

c. Zener 0 

d> Light emitting diode 

3. Diode ratings 
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4. Rectifier circuits 

a. Half-wave rectifier 

b. Full-wave rectifier 

c. Bridge rectifier 

d. Rectrher packaging 

e. Diode clampers and limiters 

5. Power supplies 

a. Filtering . 

b, Regulation 

c. Voltage multipliers 

d, Voltage converters and inverters 



B* Transistors 

K Bi-polar junction transistors t 
a- Operating theory 

b. Types of bi-polar transistor 

c. Uses of transistors ^ 

d. Basic circuit3 

• e* Fabrication techniques 

f . Operating parameters and conduction curves 

g. Transistor testing * 

2. Field effect transistors 

a. Junction field effect transistors 

b. Depletion mode metal oxide semiconductors 

c. Enhancement mode metal oxide semiconductors 

d. Fabrication techniques 
1 e, Operating parameters 

C: Transistor Amplifier Circuits 

1. Circuit types 

a. Common -base 

b. Common-collector 

c. Common-emitter 

* d, Common-source 

3, Biasing and load lines 

3. Frequency response ' 

4/ Distortion 

5. Coupling and feedback 

6. Transistor driver circuits, 

7. Transistor switching circuits 

D- ThHistors 

1. Silicon controlled rectifiers 

a. Construction , 

b. DC operation x 

c. A£ operation 

d. Applications 
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2, TRIACf 

• a. Construction 
b. Operation 
c* Applications 

3, DIAC 

a. Construct ion 



c, / Applications 

4, Unijunction transistor 
ar Construction . , 
b. Operation 

Ck Applications ^ 

5. Thyristor ratings 

Integrated Circuits 

1. Fabrication techniques 

a. Monolythic I.C.'s 

b. Large scale integration I. C,*s 

c. Hybrid 

2. Properties and tatlngs 

3. Applications 

a, DigitfU -I, CJs 

b, Analog I * C. 's 

4. Operational amplifiers 

a, Operational amplifiers 
b* Differential amplifiers 

c. Applications 

Thermistors 

1, Negative temperature coefficient thermistors 

2, Uses 

a. Thermal compensation 

b. Heat sensing 

3, Positive temperature coefficient thermistors 

Opto-Electric Devices 

1 . Uses 

a. Isolation 

b. Communication 
c> Safety 

d. Limit distortion 

2, Types 

a. Light-activated SCR , 

b. Opto-isolators 

c. Infra-red light-emitting diodes 

d. Light-activated transistors 

e. Photoresistors 

f . Lasers 

g. Light-emitting diodes 




XII. CIRCUIT FABRICATION 

A. Schematic Diagrams 

1, Understanding component sytnbols 
Breadboarding 

0. Prinjted Circuit Board 

^ 1 > Materials^ ; 

a. Copper electroplating 
b- Gold plating > 
Ct Tin-le^d plating \ - . 

d. Tin-nickel plating , 
2; Printing 
*• a. PC board cleaning A 
'* (1) Chemical c)eaning 

.(2) Degreasing 
(3) t Acid dipping 
h. Photoresists 
c, Screen printing 
, * d* Contact print 

e/ Rub-off tranter • , 

3. Etching 

a. Etching, solutions 

b- Equipment and techniques 

c. Etching safety 

4. Drilling 

Q< Soldering 

1. Fluxes 

2. Alloys 

3. Saldering techniques j* % 

D. Wire Wrapping ' . 

E, Point-to-Point Wiring jf 

XIII. INTRODUCTION TO COMPUTERS ■ ♦ 

A. History of Computational Machines , 
B> Processing Information in a Computer 

1. Central processing unit (CPU) 

2. Read-only-memory (ROM) 

3. Random access memory ("RAM) 
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C\ Hardware 



I* Glasses of computers 
t a. Main frame 

b. Microcomputer 
c: Microprocessor 

2. External memory devices , 
a* Cassette 

b- Disc 

c. Hard disc 

d. Tape 

< e> Card readers 

3. Input/output devices 

jou Video monitors/CRT \.* 

(1) Black and white 
v (2) Green phosphorous 
'(3) QqIqx 

b- Modems 

c. v Printers 

(1) Dot matrix 

(2) -Oaisy wheel 

(3) Continuous bahd/metal band 

(4) ' Ink -jot 

d. Joystick and peddles 
e* Keyboards 

f. VoiCe synthesizers 



Software 

1. Programming languages 
a r Basic 

b. Pascal 

c. Fortran 

d. Cobol 

e* Assembler 

2. Programming logic 

3. Software sources 

a. Commercial 

b, User groups 
Self-generated 



XIV. ROBOTICS: AN INTRODUCWON FOR YOUR CLASSROOM 



A. What is Robotics 



What is a robot 
Components of a robot 
a t Manipulator 

b. Controller 

c. Power source 
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3, Work <*nvolap£ 
Typos of Robots * A 

1. Non-servo controlled 

2. Servo controlled 
3v Remote controlled 

C/ Rotytt Applications* 

Industrial 
a. Spot welding 
b». Arc welding 
c. Assembly - ^ 
d > Mat or i al ' handl ing 
Industrial Arts 

a* Spot voiding * ; V/ • ^ 
Arc welding. . 

Electronic 'Component assembly 
Machine loading and unloading 
Wno production activities 
(1) Finishing process 
(2V Material handling . 
* (3) Assembly 

(4) Quality/control 

f, Research and : development, activities 

g. .Metal casting processes 

(1) Pouring 

(2) Shake-put 

(3) Moid venting 

hu laboratory experimentation 

D. Social Economic Impact 

l\ What cybernetics moans to industry 
2. Productivity levels • 1 

XV. INDUSTRIAL ELECTRICITY/EIECTRONICS 

A. Generators 




v 



m 



i. 



2. 
4, 



Theory of operation 

a, AG generators 

b. DC generators 
Basic construction 
Types of generators 
Applications 



B, Motors 

v 

, 1. Theory of operation 

a. DC motors 

b, * AC motors 






3U- Type? of mo 
a, DC 

3. Motor construction 

4. Motor ratings 

5. Application 
* 6, Motor starters 4 

7, Care and maintenance 
•8. Over~current protoctprs 

C. Resistance Devices 

1, Resistance haters 
2* Arc welding' 
3. Carbon arc 

a. Electric arc furnaces 

b. Carbon arc iawps 

r ■ c. Carbon arc welding 

; > 

D. .Electrochemical Reactions 

1. Electrolysis 

a. Production of chemicals 
b* Metal reclamation 
1 2^ Electroplating 
3. Metal refinement 

E. High Frequency Heating 

*■ - 

i • 

X. Induction heating 

2. Microwave heating 

F. Lamps antikJLighting 



1. Incandescent lamps 

, v\: ; [>.y> 2. Ionized lamps 

A ^ a> Noble gasses 

b* Metal vqpdrs 

' * XVI . CAREERS 

' * A. * Ertgineering 

.vi 1 . Nature of work 

2. -,* Where employed 



3. Employment outlook ( 
B. Technician ' * 

1, Television ^ " \ t 

2. Radio >^ , * 
.3, - Communications ' ', v . 



C, Utilities 

r 1 

1. Power plant 

2. Transmission and distribution 

3. Consumer services 

D, Telephone Companies * 

1, Installers and repair specialist? 

2, Operators 

3, Central office installers 

4, Line construction and maintenance 

E, Manufacturing * 

0 

1* Managerial 
1 Technical 

a. Lab technicians 

b> Draftsmen 

c> Technicians 
3* Assembly 
.4. Machining 

5, Fabricating \ 

6, Processing; 
: 7, Testing 

F, Construction Electricians , 

G, Maintenance Electricians 
HL Broadcasting 

I. Teachers 
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UNIT I : E LBCTR I C I TY / B IECTRON I CS SAFETY 



INTRODUCTION 
( PURPOSE /RATIONALE/ 1 NTliNTI ON) 



UNIT GOAl(S) 



Tho purpose of this unit Is to introduce the 
importance of integrating safety as of 
the Electricity/Electronics program. 

Students should be constantly reminded that 
safety must become an everyday consideration 
in this program and any industrial art3 or 
vocational education laboratory. 

With safety tho first unit of thi$ curricu- 
lum, it ia our intent for safety to be re- 
viewed *wd taught in every unit of tke 
curriculum that is necessary. 
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»To make the student aware of the safety 
practices and ha*ard» in working with 
electricity/electronics . 



GENERAL UNIT OkJGCTlVljS 



Upon completion of this unit, students should be able 

tO 3 

1. Understand courso content of personal and 
haxard safety, 

2. Bo familiar with first aid procedures, 

3. Identify color codes, 

4. Obsorve and comply with fire prevention 
practices. 

5. Student wuat score at least 70 lucent to prfas 



30 



■ -'i 



&ERIC 



..it ■ 1 'V \ 'I : 



V "'t • 




JMI T 1 ; EUCTnicmZR«RQNiC gAPGTY 5 how 



OBJECT! VLS 



At tluo conclusion of this unit, 
the student should be able to: 

Develop responsible behavioral 
nttttudos required for olec- 
tronics/electricity, , , 

Identify personal safety 
practices, * 

List personal>m>tectivb devices 

Explain importance of good 
housekeeping. 

Have a thorough understanding of 
olottri,cal safety hazards and 
prevention measures. 

List example oC common unsafe acts 
that result in electrical accidents 
or injury, 

JO 



Identify appropriate type* of fire 
extinguishers. t '* 

List the location of fire alarms 
and explain the proper procedure 
to evacuate the lab/classroom* in 1 
cas6 of fire. 



Personal Safety Practices 
1* Stat^ safety laws 

2. OSHA Safety laws 

3, Electric shook 

A, Current and its effects 
on the human body 

5. Protection 

a. body (all parts)' 
b> clothes 
c. jewelry 

6. Housekeeping 



ft. Safety Hazards < 

1. Hazards condition 

a. wot area 

b. defective equipment 
C- reporting procedure 

2. Ground fault 

a. electrical tool 

b. safety device 

3. Uve circuits 
* 4. Chemicals < 

"a. group A atmosphere 
b* group B atmosphere 

c. group C atmosphere 

d. Group 0 a.tmosphore 
5. Tire safety 

a, fire extinguishers 

(1) type? 

(2) use 

(3) maintenance 
. b. class of f Iras 

(1) class A 

(2) class B 
" (3) class C 

(A) class D 




~ - r . 








_^iyQJiHL&QlLYLIlliS^ 


. IJJACUER ACTIVITIES 


RESOURCES 


*Tako not os 

* « * •* " * wv mi snuvK a no way 5 
of prevention. 


♦Prosoiit student with charts 
and safety rules, 
I?now 1 Urn* 


teachor supply. 


« tT- 

' 

? 

"Til 


Discuss current and its effects ^on 
t ho human body at 120 volt, 60 
hem (cycle) , 


Lift laws on chalk board. 

A Chart of current nnH 4t« 

effects on tho human body* 


(#SS),p. -1 
(#26), p. 21] 
(#24), p. 14 


\ ■ , 


Organise a clean up roster for 
housekeeping . 


Make chart mid explain duties 


(#30), p. 20 
(»2S)jp. 7 


■ ■ 


Discus* electrical hazards. x 
List unsafe electrical conditions, 
l/lat prevention for electrical 
hazards: 


*Show films on sa"fe and un- 
safe conditions ♦ f 


(#35), p. 4 & 
(#36), p, 47 
(#26), pp, 200-212 




ExDlaltiino crroundfrjo tr»ril«t nnd 
devices* 

Discuss the proper procedure for 
working around live circuits. 
Name some chemicals. 
Groups 


uxscu^s gr^unui^ng , « Load 
group discussion on live 
circuits aod chemicals* 


(#S).PP. 24-SS 
(24), p. 30) 
(»26),pp,19S < 206- 
207 

(#21) Artl^lo S00 






• * 




'"1 


Practice, evacuation of lab/class- 
room in case of fire, 
List the location of five alarms „ 
and extinguishers * 


Hold classroom fire drills 
and discuss class^of fires. 
^Chalkboard 






* 

Match the fire with the proper 
extinguisher. 


* 


Local fire station » 
invite n fireman to 
speak to Class* 

-» 




*Use your notebook, .. 

r 

\ 


*Use charts, overhead project 
tor, ana 4 transparencies, 


* 




» 


* 




♦ 




Nil JU ...lU*BgimTO^ .CCQiiLtodL^ : 

OBJECTIVES 



Identify each Color code. 



Identify safety factors for^^i 
electrical tools. 

List tho most common unsnte (fcts. 




Identify tho typo* of electrical 
meters and tholr safety rules. 



List the common unsafe acts of 
ladder uao. 



33 



ERiC 



c. 



Color Codes 
1. rod 
2* yellow 

3. green t ' 

4. orange 
5- purple 

Mechanical Safety Tools 
1. Hand tools 

a* appropriate tools fpr 
,tho job 

h. good condition 
2* Power tools 

a. ail powor tools should 
bo g round od 

b. excessive pressure 
should novor bo usod 
with portable oloctri- 
cal tools 4 * 

c. extension cord 

(1) plugging 

(2) ' disconnect 

3, Motors 

a. ammeter 

b. voltmeter 

c. olimmotor 

d. multimeter 
o. wattmeter 
f, digital multimett 

4 . Ladders 

a. stop ladder? • 

b. ox tons ion 



:or^ 



/ 



Define and discus* tools, machines, 
equipment, and apparatus wi^Ji color 
code section* 



1,1st elect ricai/hand/power tools 
In notebook with safety rules. 



Discuss tool safety. 



Hands on oxporlenco with meters. 
Safety do's and don't, 

Proper way to test equipment. 
> Observe polarity In do circuit, 
Selecting tho dc ranges, 

tilscuss ladder and safoty/ 



Explain where each eoy>r of 
the color code will be found, 

* Chalkboard 



Demonstration of safe and 
correct use. 

Stress grounding* of power 
tools* * 



Identify the proper connectionjf 
of polarity and x-angos. 
Show film, ^ 



Discuss parts and safe use*, 



Use charts, overhead projec* 
tor, and transparencies. 



(26) ,p. 5 



(*3o}rpp. IS-27 



(#22),pp, 370-373 



*24),pp, 307-213 
(*S),pp, 83-84 
(113), pp 153-154 
films on meters* 




> 



J^'LL; . J^gnu : n^r ( :TKo NI r sapi-ty (Continued) 




ofupcnvi-s 

Understand Che responsibU itySpf 
emergency procedures. 

Identify when to act, and how to 
Met. 



Identify equipment fa i lure and 
take appropriate precautionary 
act Ion . 



Student mitvt make ?l) percent to 
pass , 




Emergency Procedures 

1. ttloading 

a. biood spurts 

b. bloodtoffloW 

c. blood oozos 

2. Breaks or fractures 

a . simple fractures 

b, compound fractures 

3. Open wounds 

a. minor cuta and abrasions 

b. serious wounds 

c. puncture wounds 

4. Electrical shock 

a. shut off the current 

b. removing victim 

c. artificial respiration 

5. Equipment failure 
a. wrong site or type 
!>> overloading 

c. test equipment 

d, extension cords 



MUlfflJiCTlYmjiJL 

Discuss emergency procedures and 
some general first aid. 



V. Rev low Unit 
G- Tout on Unit 



List unsafe electrical conditions 
that coul^i load to equipment 
fai lure. - -s 




Invito a nurse to 
speak to students. 

^chool library first 
and Information. 



Work 3tudy sheet 
Tost on unit* 
Review test* 



Discuss unsafe electrical 
conditions stated by student. 



Review unit for tost, 
Simple quest ions . 



Review test. 



(HO), p. 371 
C*24),pp. 207-213 • 
nvito the schooi 
intonanco super- 
visor to apdak in 
clai^ 

Teacher made tost 
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UNIT II: MATHEMATICS RCV1UW 



INTRODUCTION 
(PURPaSFVKATIONAUi/INTBrfTiqN) 



mix COAL (S) 



This unit 1* designed to review with the 
student those mathematical skills that will 

used in this course* Proficiency in those 
areas is essential for -success in electricity/ 
electronics, 

Special attention should bo paid to opordT- 
tions involving unit prefixes as they are 
widely used throughout oloctricity/olectronici 
texts and literature. 



. > 



r 



/ 



37 



The goal of this unit is to review with thp 
students the mathematical skills that will 
be applied throughout this course. 




GBNBRAL UNIT OBJECTIVES 



Upon completion of this unit the student will be able 
to: V 

1. Perform arithmetic function on fractions, 
whole numbers and decimal numbers. 

2. Express numbers in scientific notation or 
by use of unit prefixes and bo able to con- 
vert from one prefix to another. 

3* Use rules of basic Algebra to solve equations, 
4. Determine the square root of a number. 
$♦ Student must score a minimum score* of 70 percent 
on a unit test. 



V 




N 



33 

- 7 



UNIT 1 1 :_ MATOB^JI^ JUfflUBlL 



5 Hour a 



OBJECTIVES 



Student* will be ftblo to perform 
arithmetic functions on fractions, 

scoring a minimum of 75 percent on 
unit teat* 



Students will be able to multiply 
and divide decimal numbors to 10 
thousandths place and tioint off 
correctly. 



Students will be able to express 
numbers in scientific notation 
in scientific notation and correct 
numbers expressed in sciftiKt&fty*'' 
notation as decimal number- 
s' 
CO 

Students will bo able to add, sub- 
tract, multiply and divido numbers 
expressed in scientific notation. 



Students will be able to name unit 
prefixes, give thblr values and 
convert from one unit prefix to 
nnot her , 



Fractions 

1. Expressing numbers? as 
fractions 

2. Finding common denominators 

3. Adding fractions 

4. Subtracting fractions 

5. Multiplying and dividing 
fractions 

Dividing Decimal Numbers 

1. Determining decimal place 

2, Rounding off 

C. Multiplying Decimal Numbers 

D . Scientific Notation 

1, Expressing docimal numbers 
in scientific notation 

2. Converting number* in 
scientific notation to 
decimal numbers 

Converting two numbers 
ifl scientific notation 

the same power 
ddlng and subtracting 
numbors expressed in 
scientific notatioii • 
S. Multiplying and dividing 
numbers in scientific 
notation 

Unit Prefixes 

1, Prefixes and their value 

2. Prefix symbols and abbrovi 
at ions 

3* Converting to prefixed 
units L 

4. Converting to basic units 
from prefixed units 

5. Converting prefixed wilts 
to prefixed units 




Worksheets on all area$ to review 
and practice skills 

Soe Appendix *5 



Demonstrate each skill to 
students. 



JSfiSQUBEIS. 



(»3?),p. 29S 
(»37),pp. 313,315 
(*37),pp, 307,310 



(»37),p. 291 
(#12), p. 26 



(#12), p. 27, 




i l^ i -.-,UU. 
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UNIT II : MATilENtATtCS REVIEW (Continued) 



OBJECTIVES 



Students will bo able to solve 
equations for a given variable. 



Students will be able to use 
substitution principle in deriving 
equations. 

Students will ba able to calculate 
tho square root rof a number to the 
thousandths placer' 



f 
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Basic Algebra 

1* Solving equations by tho 
multiplication pi^oporty 
of equality 

2. Solving equations by the 
division property of 
equality 

3. Transforming equations by 
division or multiplication 

A. Substitution of ono value 
for another in an equation 



Square Roots 

!♦ Square roots of whole 
numbers 

2. Square roots of decimal 
numbers 

3. Square roots of numbers 
in scientific notation 

Unit Review 

Unit Ten 



\ 



TEACHER AdTIVITIBjE 



JKESQUBEfiS- 



(#37) ,p. 123 



(*37),p, 125 



(#37), p. 113 



St *\ 



■/a 



; 1 KLC 



. ' -■' ' %■ ■ .. .... ........... . v.... .« . .. ..,«* v< - r ..... ^v^^ir^^y^ 




IN1TODUCTI0N . 
(PURPOSE/RATIONALE/ INTENTION) 

This unit Is intended to familiarise 
industrial arts students with the nature 
of electricity and to define electronics* 



UNIT GOAL (8) 



GENERAL UNIT OBJECTIVES 
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To provide students with the fundamental 
knowledge of matter that allows electricity 
to exist. 



9 



Upon completion of this unit, students should be able 
to: 

1. Define electronics and to list five different 
fields into which tho broad field of electronics 
is divided. 

2. Define DC, AC, molecule, element, atom, olectron> 
proton, neutron, nucleus, and ion, 

3. Define conductors and insulators aqd explain 
where they are used, * 

4. Define eleotrical quantities of charge, Voltage, 
current, resistanco ami ppwor and mathomatically 
relate thorn. 



v 




> 



unit in. > natwb ; ;or Eiecroicm 



IS hours 



At the conclusion of this unit, 
the student should bo able to 

Identify matter in three 
different states. 

Understand basic building <■ 
materials from whjlch aif - 
matter is constructed. * 



Display awarenoss of electrical 
current and properties* 



Develop a working Knowledge of 

good conductors and insulators- 



Understand the function of a 
capacitor and how electrical 
potential is measured. 



Identify the roles of resistance in 
circuits: 

Describe how the length, cross 
sectional area, resistivity and 1 
temperature of ft substance effect 
its resistance; v 



A, Energy ju\d Work 

B, Structure of Matter 

1, tlcttotvta 

2, Compounds 

3, Atom* 

4, Subatomic particles 

C, electrical Fiolds 

1. Ions 

2. Static electricity 

3. Law of charge* 
Measuring charges 

5, Industrial use 



Electrical Current 
1* Elect ron 

2 . Ion 

3. %&fiuring current 



Conductors and Insulator* 
1* Good conductor materials 
2 J Good insulators 

Electrical Potential 
1U What is electrical 
potential 

2. Measuring electrical 
potential 

3. Producing ulectrical 
potential 

Reaiatance 

K Specific reaiativity 

2, Menaur* resiatlvUy v 

3. Ron is tors 

a. kind,. 

b. rating ' N 

c. color code ^ 
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*^S>l JQ taUnj (in notebook) 
Define pioportics of matter, 
Name some compounds - 
List aoae elements* 
Draw a schematic diagram of an atcn* 
of hydrogen, etc. 
Discuss electrical fields. 
Mat and define types of static 
olectricity . 
Name types of charges . 



V 



Explain the flow of electrical 
charge fre« one point to another. 

Discuss current flowing past a 
point, in a specific length of 
time. 

Explain substances which hajtp large 



numbers of free electrons aW 
few free electrons* 



very 



Discuss the holdlngjtof electricity 
and how It is fceasu^d* 



fcxplain how resistance limits the 
flow of electrons through a cir- 
cuit- 



ma ACTMTU5 

icct ure * 

*List properties to be 
defined. 

Check work on corapounds, and 
elements. 

♦Demonstrate static 
eloctricitv. 



*Discuss electrical current, 



Discuss electrical potential 

Describe nourceo of electri- 
city. 

♦Describe resistance. 



"Use charts, overhead 
projector, and transparencies 



JULSQU8ffl&. 

(M2) lP p. 7-8 
(*&) >pp. 4-5 



(*U),p* $ 
C«MKpp. • 
(*M)\pp, 1-1?* 
1 118 



(IS), pp. 

(*2i),pp. 6-6, 

S-10 



(<24),pp, m-us 



("I2),pp, 21-43 
(»5),pp. 49-50 
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WHT III: NATURE Of SU^igTY (fo^t tailed) 



OBJECTIVES 



Stat* Ohn's law. 

ttrlt* three equation form* of 

Ohm* 5 law, 

Understanding electrical power, 
verify the three power equations. 



s 



ZD 



H- OHMS U* 

\» Deriving Ohs's law 
2* Using Obm'z Uw 

I . Power 

I* What is power 
2* Relation to voltage and 

current 
3* Measuring powfcr 
4. Reiatiou&Mp to energy 

J. Review Unit 

I, T*5t 



Study the formulas: 
For voltage (B or V) 
for current (I) 
For resistance fR) 

Practice problem* aa directs by 
t eacher . 

Discuss three cownon equations for 
doteraining the power in a circuit. 



T>st review - ^ 
Test 



Give student worV sheet for 
problem solving* 



* Identify power. 

Pass out review sheet. 



*Usc charts, ovorhoad 
projector, and transparencies 



(*S),pp, 64-66 
(*H),p* 22 
(#24), pp. 16-17 

('24) # pp, 20-22 



UNIT IVi MKTKl'.S AID MEASUMNG 



IN I'ROIHK'TION 
(PimrO.SU/llATtONALO/INTBNTtON) 



UNIT GOAL(S) 



GUNGRAL UNIT OBJECTIVES 



Tho purpose of this unit is to introduce 
the student to motor? and measuring. 
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Tho student should bo familiar with most types 
of motors and ablo to road tho scalo of that 
motor. 



Upon complotion of this unit tho student should bo 
ablo to: 

1. Identify sovoral typos of motors, 

2* Doscribo tho operation of a multimeter. 

3, Know tho functions of and how to use both 
DC and AC motors. 

4, Know tho function of and how to uso 
voltmotors, ohmmotors, and digital motors- 



50 
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UNIT IV. MCTURS AND MEASURING 



5 hours 



onjpcTivcs 



/ 



*At the conclusion of this upit 
the student should bo able to 



Intorprot the rending of all 
motors .and scales. 

Unitaiatund tho oporution of 
the digital meter and how to 
u>o tt. Identify tho fractions 
and how to use an aimnoter. 



Idontlfy the functions and 
how to uso a voltmeter. 



Identify me'tor orrar and ways 
to correct them, 



J 
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Rending Motor* 

1. Analog motors 

a, linear scale 

b. nonlinear acalo 

2. Digital motors 

a. reading numbors on 
u cyctnl display 

b. five AC 8 DC voltage 
and curront ranges 



Using Motors * 
1. Ammeters 

a. accuracy rango 

b. accuracy fall off 

c. connection 
2> Voltmoter 

a, ono milliaroporos use 
as a voltrooter 

b. wulti-rango voltmoter 
c* connection 

3. Muitimyter 

a. combination of meters " 

b, all meters have similar 
controls 

4 » Ohmmeters 

a. p rob os 

b. zero adjust 

c. connection 
5, Motor error 

a. loading orror 

b. parallax error 



A l^j>.wtobook (note taking) 

Identify and read scales of an 
analog motor. Draw typo of scale. 
List the function of a digital 
motor. 



List ways ih which you can use an 
ammeter. Include the operation. 



* Use notebook (note taking) 
Discuss operation rind the reading 
of the voltmeter. 



List functions that can bo per- 
formed with a multimeter* 



Observe pointer imago in a mirror. 




demonstrate how the motors 
are road. Identify parts 
and controls. 



Demonstrate propor motor 
handling and uto. 



Explain motor error. 



Use charts, overhead proj- 
ectors', and transparencies. 




(*18),Unit 6, 
pp. 8^10 



(#10), Unit 6, 
pp. 16-17 



(118), Unit 6, 
pp. 30-32 



If 18), Unit 6, 
pp. 41-43 



t V 




UNIT IV: MimiRS AND MUAS UR ^G .. ( C o(Lt.l n uod ) 



. OftJt'OTIVPS 



Identify safety rules anil caroa 
in using meters. 
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C. Motor Care 

* 1. Handling meters 
*a. probes 
b, propot movement 

2. Connecting meters 

3, Setting and adjusting 

I). Unit Review 
E, Unit Test 



Review safety (included). 
List procedures used In connecting 
motors, testing for full-scale 
deflection.* - 



Tost review 



mai£RJ\£IlYlTlCS 



Propose questions about 
meter car© After safety re- 
view: on 'motors. 



*Pass' out roviow shoot. 



*Uso charts, overhead 
projector, and transparencies 
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„BIiS<M£L&. 



JUM.IT. V.: - . RESJLQENTI Ah „RI XiCCBULCIIX^ 

INTRODUCTION 
t ( PURPOSE/ RATI ONALE/ 1 NTIiNTI ON) 



-This unit is intended to familiarize the 
"earner with residential electricity. The 
student will perform jobs, techniques, 
applications, and service installations. 

Teachers should be awaro of the importance 
of using the correct nomenclature, as well 
as the need for thoroughness in initial 
demonstration. 



UNIT GOAL(S) 



GENERAL UNIT OBJECTIVES 



Students will be given the opportunity to . 
explore, identify, and understand & variety • 
Of techniques, through' handling tools, 
materials > arid* motors, v 



Upon completion of this unit, students should bo qfoip 
to: 

1, State or list safety precautions to be observed 
when working with electricity. (Tool, circuit, 
etc.) 

Demonstrate an understanding of load per circuit, 
Identify material used in house wiring. 
Pass unit test with a score of 70 percent or 
better; 





. -UNIT V: RESIDENTIAL ELECTRICITY 



OBJECTIVES 



25 hour's 



At the conclusion of this unit 
tho student should bo able to 
discuss tho Important of safety. 



To understand tho transmission of 
electricity from generating plant 
to homo or largo factories. 



At the conclusion of this unit 
student should be able to: 



tho 



Identify common hand tools used 
in electrical wiring. 
Know safe use of hand tools and 
specialty tools. 
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A. Safety 

1. First aid y 

2. thuard' 
3* Personal 
4- Grounding 

5. Tool and equipment 

6. Firos 

11, Transmission System 

1. Generating plant 

ft. step up substation 
b, transformer 

2. High voltage transmission 
a* largo factories and 

stores 
b. transformer 

3. Low voltage 

a. residential and small 
stores 

b. step down transformer 

4. Household electrical sys- 
tem (planning) 

a. make blueprint 

b, symbols 

C. Tools and Equipment (Basic) 
1, Screwdrivers 

a. flat blade 

b. phillips (cross point) 

c. stubby 
,2. Pliers * 

a. long nose ^ 

( b*. bont nose * 

c, lineman pliers 

d- diagonal 

e. groove joint 

f . combination 



^maiafr.A^Ti.YiiisL 



*Uso notebook (note taking) 
Review rules {hat apply to houso 
wiring fronuui\it one. 



Discuss the need and importance of 
olectricity. Sketch a diagram of 
the delivery of electricity from 
a generating plant to a homo. 



Draw plans for house wiring. 



*Use notebook (note taking) 
Discuss the use of tools. 

Use tools to perform sample tasks 
involved in houso wiring. 



*Stross safety x^ules that 
apply to houso wiring. 



Lecture the transmission sys- 
torn of electricity from the 
generating plant to home* 



*Stross the right tool for 
.the right job. 

^Demonstrate and identify the 
part^5>f each tool. 



*Use charts, overhead proj* 
ectors, and transparencies. 



( # 3S),pp. 12-S52 
(#36), pp. 3-14 

(#2?),pp 517-14 and 
210-8 

(#27) ,p. 250-45 
(136), p. 7 

Invite a lineman to 
speak to class. 
(#24), pp. 187-193 
(#36),pp, 132-135 



(m),p. 27S 
(»20),pp, 365-368 
(#20), pp. 189-192 

(#36), pp. 15-28 
(#24), pp/ 370-373 

• .4 



5S 



Understand tho units of monswjro- 



identify the techniques of -soldering D, 
and using a soldering iron or gun. 



10. 



Electrician hammer 
Wire strippers 

a. cable 

b. multipurpose 

c. adjustable 
Rule 

a. tape measure (re- 
tractable) 

b. folding 
Wrenches 
a.. Allen 
l^f open end 
c' box end 

d. adjustable 
Threading tools 
Punch and awls 
Drill and bits 

a. brace and bits* 

b, drill motor and- bit 
Saws 

a. hack ' 

b. hole 

c. keyhole 

d . reciprocal 
Piles 

a, double cut 
b* single cut 



Specialty tools 
> 1, Soldering 
a. iron 
'b, pencil 
c. gun 
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Jill' MTmUB&„ 



Practice by measuring objects in 
the clnssroom. 



Discuss the material used in solder 
ing: 
flux 

acid flux 
rosin core 
tin and load 



'Demonstrate by showing 
tutorial tor soldering. 



*Givo measuring problom to 
class. 

MJse charts* overhead ♦ proj- 
ectors, and transparencies. 



,- Q jy i iL :T .i v u? 1 



Explain the application of motors 
in house wiringv- 



At the conclusion of this unit, 
tlio student should bo able to: 



Understand the purpose of In- 
sulation fox wiro, 

Name the types of switch 03 and 
receptacles that are used for 
household electric service. 
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JBPMCfi 



B. 



S. 
6. 
7, 
8. 

10. 



Plpo roomer 
Pipe cut tor 
Condors 

a. EMT 

b. Hiekoy 

c. heater (Plastic) 
Plumb bob 

Chisel 

Knock out punches 
n »h tapo 
Lovol 
Motors 

o. noon tost light 
b* volt ohmmeter 
ammo tor 
roultimotor 
inductance couplo 
motor 



d. 

0 . 



Wiring Rquipmont 

1. Wire 

a, cable typo 

b, size 

c, insulation 

2. Switches 

a. single polo 

b. 3 -way 

c . 4-way 

d. dimmer 

o. low voltage 

3. Rocoptaclos 

a. duplex 

b. dual voltage 

c. air condition 

d. vang© 
dryer 



*Uso notobook (notV taking) 

Namo tho purpose. or uso of oach 
tool. 



Rovlow Unit IV, Motors and 
Measuring. Idontify oach motor 
and its purpose* 



List tho difforont typos of wiro 
and sixo. Identify tho most 
oommdn use of oach type of wiro. 



list tho switches found in your 
homo and at school. 



Discuss receptacle typos and whoro 
thoy are u$od. 



MaffiRJiCIIYIILBS. 



*List the naao of motor on 
tho chalkboard or handout 
shoot. 



Loc turo : 

Uso slmplo wire for stifdont 
to .identify* 
N 



Discuss switches and recepta- 
cles and thoir uses* 



'Use chrtrts, overhead proj- 
ectors, and transparencies , 



(*36),pp. 163-165 
(*24),pp. 197-198 



(*36) # pp. 168 ft 176 
(*24),pp. 242^245 



C*36) ,pp, 183-187 




?W ■f : i . ' i ' 'W» 1 :; . ' A'V, M.'Ayr" 
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OBJPCTIvnS 



Identify typos of w|(Wi plates. 



Under mi ami the use of boxes and 
their typos. 



Understand that conduit protects 
eloctricai wire. 



Understand tho purpose of the 
service panel. 



Use and bo familiar with The 
National Lloetrlc Code. 



Understand the roW* of Underwriters' 
Laboratories, tho importance of 
of IM. approval and Nl-C. 



G. 



Wall platos 

a. single toggle 

b. double toggle 

c. single toggle and 
duplex rocoptaclcfs 

d. weatherproof pliftes 
Outlet boxos 
a. bandy 

extension 
octagon 
square 
box covers 

6. Conduit 

a. rigid metallic 

b, nonmotallic 

c, flexible 

d. nonmotallic sheathed 
o. P.V.C- (plastics) 

7. Service Panel 

a, weatherhead 

b. mast 

c. motor base 

d, service ontry 
o. grounding system 

Electric Sorvico Wiring 
Technique^ 

1. Rough in 

Z> Branch circuit wiving 
3, Hanging electrical fixtures 

Load Determination" t 

1 . Curront 

2. Circuit 

3. Specialty circuits 
Review Unit for Tost 
Tost on Unit ' 
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List advantag03 of wall plates. 



List ways to uso outlet boxos. 



List ways in which conduit pro~ 
tectod cable le uoed Indoors and 
outdoors , 



Discuss tho service drop. 



Traco electricity from the distri- 
bution panel through tho homo by 
branch circuits. Hook-up selected 
circuits and chock applications - 
using proper techniques, * 



List the number of llqht, plugs, 
dryer, etc. on n circuit. ' 



Rev 



unit 



Tes^ 

Review teat 



JU159UBCEL 



(»24) f pp. 196-198 



Demonstrate electrical 
from \ho service panel 
branch circuits* 



Study sheet or questions 

Administer tost . 
Reviow tost. 



6?4 



(»36)>PP-. 264-267 



sorvioo (#36) , Unit IV. 
through Chapt era 1-15 



(#27), Art, 220-19 
Art, 220;, Part 13, 
Chapter 9. 




UNIT VI: DIRECT CURRENT CIRClft-TS ' 



INTRODUCTION 
(PURPOSE/RATIONALE/ INTENTION) 



UNIT GOAL(S) 



GENERAL UNIT OBJECTIVES 



this unit is designed to present to the 
student direct curront circuit analysis 
techniques. Also incldjlod is a study <rf 
capacitors in direct current circuits* 



O 
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The goaJ of thls,uoit is to introduce basic 
MA advanced techniques of cir^ouit aria lysis 
involving' rosistanco and capacitance. 



Upon completion of this unit the* student will be able 
.to : 

1, Determine the equivalent resistance of series, 
parallol, and series-parallel circuits. 

2, Determine branch currents and load 'resistor • 
volt&go drops In serios, parallel and sories- 
parallel circuits. 1 

3* stat$ Kirchoff's Uwa and use in aircult * 

analysis* * 
4, 'Build jfra^tica^ circuits In Writer to ta$t and 
* coirfix* the*© laws* 
* S, ablo to use varied and advanced circuit 
analyses techniques* 
6. Name several types of capacitors, how thoy aro 
constructed and analyze DC circuits containing 
them* 

, 7. Student must pass unit tost with 70 percent or - 
\ J bettor* 
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22 hours 



ORJP.CTIVIJS. 



Students will indicate the ability 
to work Ohm* s Law problems. 

Students will bo able tp define 
and i % ocognir,e scries circuits. 



Students will J>e able to calculate * 
the equivalent ^resistance of series 
circuits . 



Students will bo able to state 
Kirchoff's Voltago Law and Ohm's 
Law. to calculate missing voltage 
drops in a series circuit. 
Students will be able to apply * 
principle of voltage division to 
series circuits 

Student will bo ablo to calculate 
nowor uec In aorloa circuit* 



Students will be able to design and 
consmict a working series circuit 
to speci ficnt ions . 



Students wilTbe ablo to define, 
and recognise parallel circuits 
and llat ihe major chnracieviatics 
of par.l1 It* I clrruirfi. ; 



6t7 



Review Ohm 1 3 Law. 

Sfcrlfcs Circuit 

1. Definition of series 
circuit 

2. Current in series circuit 

3. Equivalent series resist- 
unco 



4. Voltage drops in series 
circuits 

5. Kirchoff's Voltago Law 

6. Polarity of voltage drops 

7. Voltage dividers 

a. Voltage division 

b* Loaded voltage dividers 

B. Power In series circuits 

a, power used by indivi- 
dual components 

b. total power used by 
series circuits 

9. Designing series circuits 

a. apply the laws to real 
world 

b. troubleshooting, the cir 
cult , 

Parallel Circuits y 

1 . Definition of parnllfcl 
circuits 

2. VoJUago drops on parallel 
circuits 

3. ^Branches 

<1 v Conduct unco 



Work problem* as class. 



Have students draw sejries circuits 



Student? calculate total resistance 
o£ given circuit*. 



Students work 'plobloms involving 
voltage drops and Kirchoff's Law. 
Students confirm Kirchoff's Law 
using lab exerclson. 
Students work problems Involving 
voltage division* 

Confirm voltago division using lab 
oXorcise*. 

Confirm using lab exorcises. 



Design and build two find three 
component series circuits to 
given specifications. 




Rsvtow Ohm 1 3 Law appli*/ 
cation. Work problems on 
board. 

Draw several 3ories circuits 
on board. 

Give examples of practical 
aeries circuits. 
Demonstrate method for calcu- 
lating* 

Construct circuit and use oh® 
met;or to indicate property of 
equivalent resistance* 
Discuss Kirchoff's laws in 
lab exercise. 



Demonstrate problems on 
chalkboard and explain. 



Draw ^finplo parallel circuit 

on ba&.rxl and use to dftmojn* ' 
strata principles. 0 - 
Build simplo parallel ^circuit 
and \iso to demonstrate princi 
pies. 
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(#12) >p, 3$ 
(#16) ,p. 40 

(»12),pp. S3-83 
(#16), p. S$ 



(#12), p. S3 
(#16), p. 66 



(#12), pp. 89-90 
(#16), p. 58 



(»12),p, 89 • 
(#16) ,p. 120* 



(#l«).»p. 63 
(#12).,p. 87 



(#16), pp. 76; 83 
(#12), p. ,9S ; 



i * v 



M 



, r" I'm 



».-,<( >• .'• \ • • . •• v ..." 








v. 



VU. OIJUeCT CURRENT CIRCUITS (Continued) 



objectives 



JSEIffiL 



Student wiU be able tp determine 
tjui^equivalent resist&ce, branch 
f purr«nts, and^ver uf* of parallel 
■ cir^uito. % ^ * i , 



Student will be' ^tblo to; 

Give Kirohoff's current lav 
Design and v bi>ild a parallel 
circuit to specifications. 
Determine Jhe equivalent 
resistance of series-parallol 

• circi^U*. /, v 
/ ■ 



; ^ttatermine voltage drops, branch 
turretfts ,aftd power ua« in 
sfy^te^pUranel circuits. 

' V \ 

Dosi^ti and build a loaded Volt- 
age divider circuit to^iven 
specifications. 

Students will bV^ able to analyse E. 
bridge circuits to determine re- 
sistance, voltages, or currents. 



69 



.5- Equivalent resis 

6, Branch currents 

7, Total current 

e\ Power in parallel circuits 

a. total power 

power consumed by in- 

* dividual components 
9. Kirchoff's currcr^ law 



Series-Parallel Circuits 

1. Equivalent resistance by 
series and parallel rules 
on portions pf circuit 

2. Equivalent /lforis.x&nca D >* 



Oha's Law 



- 3 




s on series 
onents, or 



Voltage dri 
strings, cc 
% t) branches 

4. Power use by components 

5. Designing loaded voltage 
dividers 



Advanced Analysis Techniques 
1. Bridge circuits 

a. defining bridge circuit 
*%< calculating total re- 
sistance n 

c. balanced bridge 

d. calculating missing re- 
- slstance In'balanccd 

bridge „ * 

o. calculating voltage 
drojps and currents in 
bridge circuit^ * 



Work problems involving parallel 
Circuits. 

Confirm laws pertaining to parallel 
circuit$ through lab exercise. 



Students will build parallel circuit 
to specifications, 

Worksheet on equivalent resistance. 



Students will wire « series-par- 
allel exercise to confirm laws. 



Design and build circuit to speci< 
fications. 



Work problems involving bridge. 

Analyze methods* 

Perform lab exercise to confirm 

laws. 




JEAQO ACTIVITIES, 



Pass out and explain what x 
is expected in lab activity 



Demonstrate method on several 
different circuits. 



Pass out lab activity. 



Demonstrate each technique 
to the class. 



('16), p. 
f *\2), p. 



">8 



(*16),p, 
(*12),p. 



93 
102 



(*16),p, 122 
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VI oiREC t curotyr circuits ( Cont Wied) 



0BJEcrm§ 



^ 

Students will be able to: 

Analytc two-mesh circuits by . 
mesh analysis r 



Analyse toe circuits and convert 
Delta to Too and Tec to Delta 



Analyze circuit by loop analysis. 



Students will bo awaro of super- 
posit ton, Thovenin, and Norton 
methods of circuit analysis. 

Students will bo abloto oxplaiif 
capacitor action. 



Explain how the basic capacitor 
Is constructed. 



Student* will be able to explain 
the ratings of capacitors and their 
significance in actual circuits. 



meics. 

2. Hosh Analysis 

a. mesh currents 

b. i»o&h circuits 

c. simultaneous equations 

d. ^writing mesh equations 
5. Delta-Toe circuits 

a. Toe circuits 

b. Delta airouits 

c. DeJta~Too conversions 

d. Tee-Dolta conversions 
.4. Loop analysis - 1 

a. loop currents ? 

b. writing loop orations 

c. solving fof voltage 
drops 

d. solving., for currents 
5 . Other^tochnlquos 

a. superposition 

b. Thevenin theorem 

c. Norton's thaorom 

Capacitance 

1. Dielectric field 

2. Electrostatic induction 

3. Charging and discharging 
of capacitors 

4. Capacitors 

a. capacitor construction 

b. dielectric values 
^c. effects of physical 

. construction on value 

5. Capacitor ratings 

a. capacitance value 

b. how capacitance de- 
termined 

c. working voltage 

d. tolerance 
polarity v 

f, capacitor color coding 



JtBlfifiKLACTimiaL-.. 



Work problems- involving we?h 
analysis techniques. 



Kork analysis problems involving 
skills of Delta-Tee c ran* forma- 
tions . 



Work loop analysis problems 



Students perform oach typo of 
analysis x 



Work related problems to determine 
capacitance. 4 



j 




n 




Illustrate the use of each 
with simple example problems. 



Demonstrate capacitors abilit) 
to store* charge. 



Dissect several typos of 
capacitors . 

NOTE : Some oil filled and 
eTectrolyt ic capacitors con- 
tain potential hazardous 
liquids. 



(M6)p, 193 



Ci6),p. i: 



('16), p. 420 
(I12),p. 228 
(*S), P . 52 



l«12),p- 229 
1*5) pp. SS 
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VI : DTREC T C URRENT C lttCUm (Continued) 



OBJ HOT IV US 

Name several typos of capacitors 
and their gonoraX uses. 



Explain the transient response 
curves *of capacitors, calculate 
timq constants, and explain their 
Importance . 

Determine t ho total capacitance 
and working voltage of series and 
parallel capacitor circuits. 



^._J3ffilC£<» 

6, Types of capacitors 

a. capacitor typos 

b. variable capacitors 

c. tyj>$$ of dielectrics 

7, Trans! out response , 

a. transient response- - 
charging 

b. transient response-- 
discharging. 

8, Basic caputltor circuits 

a. total capacitance Jn 
soMfts and parallel 

b. voltage division in 
sorios 

c. voltttgo^ ratings In 
varies 

d» total capacitance in 

parallel 
o. voltage rating© in 
parallel 

♦ 

Unit Review 
IK Unit Tost 



1* 
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9 

FRir 





Build capacitor circuits and molxsur* 
changing times, graph capacitor 
voltagos,and determine time qon- 
ut ant » » 

Build R.C. circuit using series 
and parallel capacitor connection® 
and measure tirao constants and 
voltage distribution* 



.IKAflMJ\£Um^ 

Show studonts different types 
of capacitors and discuss 
thoir characteristics. 

Draw transient rsapon** on 
board or overhoad projector 
and discuss charging and 
discharging , 

Discus? fully scrios and 
parallel connections and 
the voltage distribution. 



(U2),p. 238 
(*$),P- 1S1 



(*U),p, 238 




IMT VII; MAGNETISM 



INTRODUCTION 
( PURPOSG/flAT I QNALK/ I NTBNT I ON) 



UNIT GOAL(S) 



The purpose of this unit 1* to introduce 
the student to magnetite. Electric current 
produces ttagnotic fields and mo$netic fields 
produce electric current. 



& 



To make the student aware of the theories 
and -principles ua&d in dealing with 
magnetic devices . 



ERIC , 
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t 



0BN8RA1/ JUHIT OWBCTIVBS 



Upon completion of thi* unit th<> student should be oblo 
to: 

1, Identify how you got magnets, 

2, Understand permeability 

3, Understand the term magnetic domain and ^ 
why the crystals are positioned in a north- 
south direction, 
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UNIT VII: MAGNETISM 



8 hour* 



oiurcnvrs 



At tho conclusion of this un}t 
tho student should ho able to; 

Classify magnets according to 
, the method by which they obtain 
their magnetic field* 



Demons t rate an understanding 
of the observed phenomenon of 
magnetic theory. 



Name the basic building material? 
for magnets. 



Define and understand the terms 
and formulas used in magnetic 
ci rcults , 



Develop a work ing, know) edge of 
e 1 cct romugnci 
electricity. 



(ingi know! edge 
e re hit ion u 



History of Magnetism 

1 . Magnets 

2, ^Aryficial magnets 

a, shape 

b. material use 

c\ method u»od to obtain 
magnet field 

Magnetic Theory 

1 , Permeability 

a. flux 

b, poles 

2, Domain 

3, Law of magnetism 

Magnetic Materials and Effect 

1. Fori^omagnotic 

2. Dlamagnetic 

'3: Magnetic shielding 



MensUr v tng Magnetism 

1, Magnetomotive force ' 

2* Flux density 

3. Intensity 

•1. Reluctance 

5. Permeability 

6. Rotentivity 

electromagnetic Effect 

1, Relation to^current 

2, Mogflotlsm in cc^il of wire 

3, Blectromagnotio devices 

a, solenoid 

b. relays 

c, circuit breakers 

d . speakers 

&) ii&etera , 

f. recording tape , 



JLBUailCLAUIiYLXlDS 



Note taking 

Discuss magnetism history. 
Identify shapes aJfd material used 
in classifying magnate* 



Uxplain what is meant by magnetic 
flux, permeability* and magnoto- 
motive force. 



Discuss magnetomotive force and 
reluctance for making a temporary 
magnet . 

Discuss places where magnetic 
shielding is nocossary. 

Identify way to measure magnets. 



State ,the principle of electro- 
magnetic Induction, 

Demonstrate a practical circuit 
using the relay and reed switch. 



Mh notebook 
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^Lecture and discussion 



Show shape of field around 
magnet using ix*on filing? 
on white paper. 



Demonstrate tho strength 
of magnetic materials. 



lecture 



Use compass to indicate mag- 
netic field around wire* 

Dlscws the operation of 
soVernl electromagnetic de- 
vices , including solenoids 
ahd doorbells. 



Use charts, ovei'hcAd .projec- 
tor, and transparencies , 



r ^smi& 



(#17), Unit 5, 
pp. 5-7 
(U0),p. S6 



fU7),Unlt 5, 
pp . 5<- 1 3 



(*17)«Uuit 10 



(*20) 4 pp. $6, S7 



C#a7) .Unit 5 f p. 56 
(»20),p..$9 

(*17),Unit $,p. 62 
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UNIT VII: MAG NUT ISM (Continued ) 



OBJICTIVHS 

Define Induction, Inductance, and 
counter l.MF. 



Dovribo the fuel or* which deter- 
mine i uJuc i jnco . 



, TQEUS /„ . 

P. Inductance 

1. ^Induced m)p 
2> Lena's Law 

3. Measuring Inductance 

4. Effect of cores 

5. Quality of colls 

f> . Trans I ent response 

?. Time constants 

8. Inductance in series 

9. Inductance In parallel 

F.^ Tost Review 
H. Test 



/ 



/ 



-STWijmYmiis 

» • 
List the unit of Inductance* 
Describe the factorswhich detoi'mine 
Inductance. 

Draw the schematic symbols for in 
ductor . 



Construct UL circuit and determine 
changing rates and time constants 
experimentally. 



Tost 

Review test 



iii^iMj^n:ivu:ics__, 

Demonstrate inductive kick 
by using largo Inductor and 
neon bulb- Switch low 
voltage DC on and off to 
flash noon bulb. 



Rovlow tost 



l# 17),Uni,t 8, 
pp. 6-8 
(#171 .Unit, 8, 
pp. ft-U 



Jp2JIB£l&_. 




e 

ERLC 
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UNlT VIII: TEST EQU I PMENT 



INTRODUCTION 
( PURPOSE /RAT I ON A IE/ I NTENTI ON) 



Tliis unit is Intended to familiarize students 
with the mor*t* common tost equipment and' its 
proper use. 

Touchers should bo aware of the importance of 
uoing tho correct numencl at, urc > ao well aa 
tho need (or thoroughness in initial 
fletnouul iflt lono . j** 



UNIT G9AL(S) 
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Students will be given maximum opportunity 
to identify, select, and handle a variety 
of electronic test equipment. 



\ GENURAl UNIT OBJECTIVES 



Upon completion of this unit the learner will be able 
to name the \farlou$ typos of test equipment and describe 
the use of each by completing 1 the unit test. Learner 
must score at lonst 70 percent to pnee. 

Demonstrate an understanding of meter construction and 
oscilloscope? fundamentals. 



A 



r 
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WIT VI II : n JH ST EQUIPMENT 8 Hour 9 



4 



OBJECTIVES 



The learner wilj ire able to road, 
caliUrqto, and 'measure electrical 
quuntitloa using tho analog or 
il i g I \ n 1 volt v amp, and ohuamotcrjs . 
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ERIC 



i ) 



Test Equipment * 

1. Motor movement analog 

a. d'Aronval moveiuont 
1. construction 

' 2. operation 

b. taut*-bond axovem^nt A 

c. iron v*mo 

1. radial vane 

2, concontx-ic vane 

d. thermocouple - 

1. operation 

<2. construction 
3^ electrical charac- 
teristics 

2. Ammeter 

a. computing shunt, ra-* 
aiBt&nce to increase 
tho -tango of the 
amraoter 

b. scales 

l- Tlnear 

2, nonlinear 

c. ammotor accuracy 

d. circuit connections 

3. Voltm&ter 

u. extending the mnge 

1. calculating the 
multiplier , - 

2. multi-range volt- 
mot era 

loading effect of volt- 
motors 

typical connections 
tynlcal voltmeters AC 
DC V 
Bcal0a 
DC 

AC ' 



I). 

c . 
d. 



Read chapter. ^ 
Answer review questions. 
Toko notes. 

Do lab on familiarization of 
analog meters . 



Road section on ammeter. 
Answer programmed review questions 
Do lab activity to demonstrate a 
method of finding tho resistance of 
A meter movement or the ammeter 
section of a multimeter 



Read chapter on voltmeter* 

Answer programmed review questions, 



Lecture ' f ' 
Show studonts proper techni- 
ques and safety in using tht 
typQ of motor. 



oonstrato possible appU- 

nVibns of ammeters- 
Generate possible quiz, or 
definition sheet. v 



Demonstrate -proper use in 
hoiking up meter in parallel, 
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(#19), pp. J- 
1-20 



5 to 



(#19),pj> to 
i-34 



*19),pp, N3$ to 
-49; . 





UNIT/Vm: TUST EQUIPMENT (Continued) 



OBJECTIVES 



Tho learner will bo able to identify 
the components, features; controls* 
and niiNUjuro using the one 1 1 1 oacOpe - 
They will nlao 1 earn' to: 

avoid damage lo t. hu scope, 
properly adjust and calib^ati* 

the scope, and 
connect I he Ocopc with minlm.il 
* digt urban* e lo the quantity 
. b,eing observed. 



jam. 



A, Ohmmoter ^ 

a. scale calibration 

b. creating higher and 
lowor rangea 

c. shunt ohmmeter 

d . measurements 
©. scales 

5. Volt-Ohm-MillimQtQr, 

a. VOM 

b. DC voltmeter 
c> millimeter 

6, Digital/LSD or LCD type 
a. analog to digital con- 

version 
b- integrating techniques 

(1) single-slope A/D 
conversion 

(2) dual-slope inte- 
gration 

(3) voJLtage to frequen- 
cy ( 

(M charge ^alance 

c . non-integrating tech- 
niques 

(1) linear-ramp con- 
version * 

d. signal processor 

e. displays 

Oscilloscope 
!♦ Cathode^ ray tube 
.,2- Deflection circuits 
3., Osci Uoscopo circuits 
A . Special features 
3 » Qontroly 



Read section on ohnuueters, * 
Answer programmed review questions 
Do lab activity which requires the 
reading of different resistances. 



Read section on VOM, \ 
Answer programmed review questions* 
Do lab activity that involves each 
section of tho volt-olu^-millimetor. 
Road selected material^ on digital 
meters . 

Complete programmed review queetions|inater 
Complete n lab activity which 
demons tratea learner T s comprehension 
t>f meter. 

\ 



Read ^ection(s) covering oscillo- 
scopes • 
lake no tea . 

Ana we i programmed .review questions. 
Display wave forms using scope* 



♦1 



Demonstrate proper use in 
reading ranges and scales o.f 
the ohmmeter. ^ 



Explain tlie* range switching 
sockets and ohm control. 



Demonstrate the operation, 
function, and reading of the 



Demonstrate the proper 
handling, use. and operation. 




(#23), pp. 1-50 to 
1-63 ' 



(#23), pp. 1-64 to 



(#23) >pp. 2-6 to 
2-28 



(#23), pp. l-5(f to 
1-63 

(#30), pp. £-13 ' 



JUNl T V I X 1 1 TEST BQU I PKBNT (Con t iflued ) 



.OttJKCTlVSg 



Display a w«vo form (or a 
seiected'port id}/ thereof) and 
'■ flu»4itiui;e Itu character 1st its 

(amplitude, period, (roquon_cy). 
Determine 'the relationship be- 
tween two waveforms such as 
" phapa nhift . # a . 
Display <*Sy p'n%* (XJLssojo^a 
? fixtures), * * 

Interpret the" results of 
oar* 1 1 loaeOpo moaaui ement a 
t n ft I n« jc \\v 1 t mj J a t ions of t he • 
scope" Jnt<* Aocouot . 

The learner will be -a bio to use and 
Identify the waveform© of functional 
.a*\u signal generator*. 



ho 



\ 



TheT\*aYnor will be able^o develop 
a working knowledge of I he use and 
function of a transistor, tester . 



The I ear nor will bo able Co iflcwMify 
'iho type of transistor and t rant? fa- 
un loads usla^ a I r .-ins tutor U;mLur, 



D. 



Function/Signal Generator 

1. Basic concepts. 

2. Waveform* r^W^V - 
*» sine wave 

b* square wave 
- c* triangle wave 

d. sawtooth wave 

•o . "pulse 
3- Radio frequency » 

Transistor Teener 
1 . btito 
'2.. leakage 
J. fet to$t« ^ ' * 

* * . 

Unit Review 
Unit Kxttm 



Read section covering function/ * 
signal generator . 
Take notes*" 

Answer programmed review questions, 
Complete lab activity to demon- 
strate how the output frequency 
and voltage can be chocked. 



Be able to use this piece^ of test 
nqulpmoivC (if lab equipped) . \ 
Road chapter v - x 

Ti^ke not en , Ju^v 

Complete programmed roVlew 
quest Ions . . ' ' ^* 
Select ^ couple oi different * 
t; rans 1 s't oVs and test each . 



EUB&jflgnVlTTiBS 



Dtfmonstransr uea and operation 
of a X**rf?tio n generator* 




Demonstrate /explain purpose 
and use. 

Demonstrate propar set-up 
and use of tr/mniotor tester, 



<tf!9) , pp. 5-111 to 
5-123 



(*|9)*pp- 5-69 
(#T»:pp. 6-12 to 
6^19 




V 
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UNIT IX. A..C. CIRCUITS 



1- 



INTttOUUC'llON 
( PimPOSL/ RAT I ONA LU/ 1 NTHNT1 ON ) 



This unit Id daeignod to prosont to'tho 
*>tudcnt alternating currant circuit analyals 
tochtiiquoa. Aldo Included la a study 
alternating current 1 undamont a 1 a ond trans- 
lot mora . 



% — 
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-UK.IT GOAL (S) 



-lh# jgooT of this unit ia to introduce vector 
aualysla tochniquati 4 (or alternating current 
jC 1 r cu 1 1 b t hat cont a t n rtitf i est or$ , f apnc 1 tor a w 
and" Induct ora . 



GUNURAL UNIT QB.)UCTIVftS <* 



Upw collation of th'i© unit fcUo ntudant will be *hla % ^ * 

lOl 

Identify npuclflc quantity moaouromontfl of AC> wavo- "* 
fortae and convert f join ono to another whore appr x opti«* 
ate,** * 

Analyse RL,, RC> and KLC circuits Cor r_fcacU<K«» 
. impedance » pruiee &ngle.\ true pQK$*\and povar C^ctot * 

Determine chp " rceonAut frequency A\nd frequency . 
respond** curvafl of RLO cdttcu^t*. 

^ulld various typea of filtor circuit* to specific 
Vaquiroroonta '« , ' . 

Explain the operation and applicattona of trans- 
formara* 



i 
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UNIT Ui A.C. C 



Students will bo obi* to identify 
baaic waveform© by tholr ahape. 



Student will b© able* co define 
alternating current quantities and 
convert oioasuramenta whore, appro- 



Studtfnttf vtU be able to sketch 
thrre phaae alternating current 
wavofor^ and give application 
and advent ague of polyphase 



c I r r u f t a . 



<\l> Its I 



StudOnt^lU be able lo define the 
terms lu-pltaso and out-o(~phasa art 
they iclato to alternating currents 



A, Alternating Current Funda- 
mentals 

1 . Wnvoforrua 

a. eino wavG 
» b * "equar e wave 

c. loifip (sawtooth) wave 

d. triangle wavo 

2. AsC* Quantities 
a* frequency 

period 
wavelength 
peak value 
pcak-to-peak value 
offective (RMS) 
average value 
inatantanoooe value 
harmOniouo 

3. Polyphase A*Ci#* 

a, tvo^phasa w^yeXons 

b. three-phaae waveform 
c- ueoe of polyphaoe , 

current 

d. advantages of polyphaaje 

current 

e. polyphase distribution 
ay stoma 

4. Phase relationship 
, a. in-phase vp.lt age an 

cur rents 
b. out-of -phase voltngt! 

and ' currents 
c* power in A.C circuits 

that jlxq in-phaee 
d. power in.A.C* circuits 
that mo out-of-phan© 



b. 

c * 
d. 
o * 
f . 

In 
i. 



Studentu tako notes in notebook. 



J 



t 



Discuoa advantage oi polyphaye 
over alngle phase A,C* - 



ERJC 



9 . 

< ) 
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Display example waveu on 
oooilloacopo or draw on 
board . 



Draw waveform and show What 
oach quantity represents « 
Uavo etud&nta convert from 
one quantity to another. 
Exaroploi Find wavelength of 
I MUZ olgnaU 

Demonstrate changing of ono 
quantity to another, Y 



Draw wave forma on board or 
use overhead transparencies 
to indicate phaoo relation- 
whip. 



Draw out-of-phaso signals 
(voltage and current) and die 
cusa'ftreaa of positive and- 
negative power. 
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(H2),p. U? 
(#16),|.. P . 3U.329 



(#16) .pp. 317-322 
(012) ,pp^*"M8-lSl 



(H2),p.,157 
(#16), p. 345 



(i\2), p. 166 
(M6),p, m 
(MO) .p. 72 



"It 




mn ut a.c, cxscum (coyaywd) 



4. 





OBJECT tvrs 



Student vll! b« -able tv define unci 
calculate capacitiv* reactance for 
a- given circuit . 



Student will be abla to analyze 
circuita involving resistance and 
capacttlve reacrnvce. 



Studont will be able to def in^^rai 

calculate inductive- reactance for 
a given circuit. 



Student* will be able to analyse 
numerically and vectorally circuits 
involving real stance and inductive 
reactanC«« 



Students will be able to explain 
the basic Operating principles 
of the tranaf onner , 

Student* will be. abls tot explain 
the basik physical construction 
of tr ana former » * 



?ncs 



B. Capatilive tH^cuiis 
1. Capacitor a A.G. 

a. capacit ivcyeactance 

b, pbaae shifti 
c- power consumption by 

capacitor 
?. Capacitance quantities 

a. reactance 

b , Jjupedance 

c . phase angle - 

d , apparent power 
u e. true power 

f • power factor 
g, vector analysis techni- 
"■ que a 

C. Inductive Circuits 

1. Inductive reactance 

2. Phase shift 

3. Power consumption by 
Inductor 

A. Inductance quantities . 
au reactance 
b« tmpedrfnee 

c. apparent power 

d. true power *^ 

e . power fafctor 

f» vector analysis of R.I.. 
circuits 

D« Transf orwtrs 

1» Mutual Inductance 
2> Coupling 

3. Traua former construction 
a. primary 
b» o«c6ndary 
c, cores 



V 



, STUBIi»CLACTlYlIU5 

StndenlH gi^ph capaiiil'e r^a^iancc 
versus fryquonrv. 



Build FLC. circuits, applying a 
varietv of frequencies . Measure 
vol t drops and use osc ill 0*8 cope 
displav pha&e relationship between 
capacitor and resistor. 

Analyxe R.C. circuits. 



Students graph inductive reactance 
versus frequency. 



Build R.L. circuits applying a 
variety of frequencies , measure 
voltage drops and display imass 
relation between inductor and 
resistor. . 



Using coils and cores indicate 
effect of coupling of colls. 



Discuss reactance and how 
it i& del ermined. 



Demonstrate process of A.C. 
circuit analysis using 
vectors. 

Discuss reactance in R.L* 
cirruits and how it is, 
determined . 



Demonstrate application of * 
A*C» analysis to R»L„ circuits 



Show actual transformer* to 
class. 



(*16Kp. ipo 
(#12) >P . 7l9 
CIO). p. 95 



(#lp), p. 100 
(112). p. 191 
(#5), p. 138 
(116) .p, 499 



(I12K P. 360 

(#ia).p. 205 

<#5),p, 106. 

(#10) t p, n 
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BEST COPY AVAILABLE 
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Is 



ERLC 



Student* win be able to use 
turns ratio to analyse transformer 
circuits* 

Studeni»N#tfrift able to explain 
how multlpl* volt Of* j ran* formers* 
function. 



Stud«nfs will be able to give 
several u*e* of transf ormers* 



Students yill be able to name the 
loaee* of povrer in a transform*^ 
and methods qjC minimising power 
losses. 



Students will be able to define and 
calculate rogonnnt frequency o( , 
an U. circuit • ' 
Students will be able to analyze 
}UX circuit a and graph the 
frequency response curves* 



( ► 



.Ifl£I£S- 



6. 



a. turns ratio 

b. voltage ratio 

c. current ratio 
Multi-voltage transformers 

a. capped secondaries 

b. topped primary ' 

c. multiple secondaries 

d. multiple primaries 
o. variable tape ; 
f. auto trena formers 
Transformer uaea 

\toltag* trant formation 
isolation 



b, 

c. 
d. 



Impedance mat cMn^ 
signal apllttflL 



/in 




veraion 
e. coupling 
7. Power loaaea/cura 

a. coil resistance/over- 
winding • 

b. eddy currents/laminat- 
ing 

c. hysteresis/special 
alloys 

Tuned Circuits 

1. Resonance 

2. Series tuned circuit 

a, impedance 

b. frequency response 
c* apparent power ' 

d. powor factor 

e. phaao angle 

f . voltage dropo 
line currents 

h . f lyvheel effect 
i. {igure of raurit — Q 
J, bandwidth 



Solve problem using tutu* ratio of 
tr ana former. 



Discuss how tape split voltage. 



Students calculate-then oxppr i - 
mentall v determine resonant freq- 
uency of circuit* 

Studaut build aeries RLC circuit anctDiacues 
examine vol tago drops and current* 
at (requeue iq« above, near and 
below rojponant frequency, * 



fei form A . C* 
c ircui t . 



analysis of JU.C series 



Dlfccuat tutn* ratio and 
demonstrate solving prob- 
lems by turns ratio. 

Show tapped transformers 



Demons tra to determining 
resonance , 



performance of 
above, below, and near 
resonance , 



Demonstrate analysis technf- 
quca , 



(#i:>, p, 205 

(#16) >P, 361 
0>3),p* 100 



(#12), p. 212 
(#16. p. 365 

(*5>»p. 113 



(#12),p, 206 
(#10), p. 366 



0* 



(#12) fP . 27i 
C#5) #P . 541 

ircuitj(#12),p, 267 

(#io) »p, ao9 
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* 


_l'«lT_IXi ^A^C • C iRCV I T> i Con 1 1 no* 


» * 

*> 


^ *• 

^bj; ci 1x4.1 


Tones 




J. Par«ll*l t .in'ted circuits 





Student* will be aM^*io draw the 
four major f ilters, l^^^n h)>w 
each vopke and sketch the/bVsic^ 
frequency response of each* 
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figure of, rocrit-— Q 
iVulv tilth 



* . itkpbcat ce 

b* f reqxfencN response 

c* apparent jfover 

d » fover foci or 

e. phase angle V 

voltage drofls 

g. line currents 

1 

J • fl wheel of feet 
A. Filters 

a. high pagft 
b* low pass 
C* band flat* 

d, band* reject t * 

5. Combination f Uteri 

a. notch fillers 

b . crossovers 

c . bypass capaci tor filter 
Unit Review 

Uni£ Teat 



Students build parMlel KLC circui^ 
artd exa^Jnc voltage drops and v 
cutrents.*at frequencies above, neat 
and bolxjw reaonant frequency* 



Perform A.C« analysis of R1X 
parol lei cix ruit - 

Students construct passive filters 
and deter^lne^ the frequency re- 
sponses ♦ ■ • 



J 



V 



. TEACHER ACTIVltUS 



Dlsc^Lfi^^rformance of 
TT^cuit a&bve, belov, and 
near resonanVc, • 4 
Demonstrate analysis tech- 
niques. » 



Draw graph of thc^ response 
cufrves » 



Discuss tisef^of filters. 



J£«ii 



(*10),p. 265 
T#12), P . 27fr 
(#16), p. 571' 
(#5) .p. 173 



BEST COPY AWUUUE 
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XV SEHICO^CTOR ^JHUAHKKTALS 

INflKODUCTiaS 
( PURPOSE /RAT I ONALt / 1 NTT. NT 1 0\ ) 



GEMIRAL UN II Q&JtCTlVES 



Thi* unit it* to foraJtiari** the le*m*r* with 
the typ*-of »ooii conduct or w« 5 trials, 4ppli-^ 
cntloftflj and theory of operation. ^ 



Student* will bo given tDHxiwutt opportunity 
to identify and select scmironductqf* 
mat^riala. " * 

*l A 



.7 



Upon cowplstion of tMa unit, ch* l^nrner win b« *bl« 
to nanx*' the vajiou* typos of semiconductor twit«rUjJla 
<xnd th«lr applications by *corin$ »t leant 70 percent 
to puns* 

i 



I 



/ 



1 — * 




V 
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10-0 




' ' BEST CQPY AVAILABLE 




UN IT^X,: SlttmONDUCTOK HINHAMKN \' » 



oli.ll.i I I VHS 



The lonmrr will ho ahU» i ,» under* 
stand tho import anco, advantages 
and disadvantages of aomieonduetore 
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Semiconductor Malarial* 

1. Pure vamlcoudui-toia 
a, carbon 

✓b^v ganiuiaium 
/ c . Vsi 1 icon 

2 . Lair temperature rhAtaccor- 

"K Hlgn ternperaturq (-hnrac- 

t «v I lit icsy* 
/i . Oozing semi-couductora 
5. N-type roaccrials / 
6o P~typte material '/ 
7, Current in gtynfeondqetonco 



B. P-N Junction 

1 » FormlTig J unci Ion 
2, Depletion region 
"). gjirrler potent 
ft. Forward biased 
5. Rover 80 bt nood 
6- Avalanche breakdown 
7. Charge carrier ro~ 
comb inn t ion 



C. Unit Review 



D. Unit K\am 



Itaad aection covering semiconductor 
materiale through «|ilgh torapuraturo 
chur actor let ico . 
Take -no too . 



Understand wliai t«kcu place with 
doping. / 
Be able .to distinguish the differ* 
enco between N-type hnd P-type. 

Rood material covering thie ooction 

Take not. oh. ; 



.._..„ll-AaiiJijMltJuJUJ^,„ 
Lecture 




&k5iMttJL 

(8?A) ,pp. 1-10 - 



(j?21),pp, 1^20 to 
1-23 



<tf21) ,pp. 2-5 to 
2-13 
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UNIT XI J BUCTRONIC DKVICKS 



7 



lilTKODUCTlON 
{"PURPOSE/ RAT I ONA LE/ 1 NTBNT I ON ) 



Thio unit' (o designed to fnmiliaYliEO the 
student in semiconductor devices and typical 
.circuit applications: 

Tire orophoHl3 should be placed upon typical 
applications and actual circuit operation 
rather than the process o£*cftrcuit design.* 

As this area is over changing chc t anchor is 
encouraged to add material whoever it ia 
appropi 1st <* . 



s 



r 



4 . UNIT GOAL(S) 



The goal of 'this unit/ is to present to the 
student the area of oamicond^ctor devices 
and thoir *appiicat iono. * * 




GENERAL UNIT OftjBCTIVES 



* ■ * 

Upon the conflation of this, unit the student will bo able 

I 

Name several typea of dlodos, explain tholr operation 
and state a typical Vso of each. 

Construct circuits using diodes such as power supplies 
and voltage multipliers, 

^ • ** • 
Explain the operation of died* circuits. 

Name two types of bipolar translators and explain the 
operating theory of each* 

"Name three typeji of field effect transisflra and ex- 
plain th^operaring theoty of each* , ^ 

-"Name four different 'clrcyit types and the Jbaslc ? ' 
characteristics of each. 

?Kplai« the operating parameter of traneiator 
circuits . 

Construct basic s4*sll signal amplifier from given 
circuit diagram. 

Name several biasing and stabilizing methods for 
transistor amplifiers. 

Name three thyrlstor devices, explain their opera- , 
tion and give applications for otieh* 

Construct thyrUstor circuits to specifications. 

Demonstrate understanding of device rating end 
'physical packaging designs* . * > 

Briefly explain fabrication of integrated circuits. 



r 
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llffUOIHJCTlDN 
( PURPOSE/ RA riONAt,Ii/ 1 N TEN 11 ON ) * 



: 
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GBNURAl UNIT OBJECTIVES 



Construct simple circuits using I-'P« v s to upacifi- 
Nations. 

Name several usoo of l.C.'s* 

Name several uses of operational amplifiers. 

Construct op-amp circuits to specifications. 

Name stiver a 1 opto-oloctrical devices and appli- 
cations of each! 
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20 hours 



Student will be ablp co explain 
Uu*/ operat ing characteristics of 
the diode. * 



Name 
the! 



ON 



several types of dio'dcs und 
normal appi I en t ions . 



Explain the different ratings for a 
diode and identify leads on actual 
d fodes . 



Students will bo able to sketch, 
const rue i^^md explain the opera- 
tion of several different diode 
circuit si. ^ 



DJodea 

1. Characteristics of diode 



a . 

b. 
c . 
d: 

f . 

8- 
h. 

i. 

J. 



rpverse bias 
leakage 

breakdown voltage 
forward bias 
turn on voltage * 
/orward bias current 
dynamic resistance 
characteristic curve 
testing diodes— 
ohmmeter 

recombination of carri- 
ers 

Types of diodes 

a. rectifier 

b. switching 

c. sener 

d. light emitting diode , 
b. crystal diode 

f* selenium diode 
g- schematic symbols 
Ratings 

a. peak inverse voltage 

b. forward bias current 

c. zBneir volta^k 

d. power dissipation 
Cathode markings 
Rectifier circuits 

a. half-wave rectifier 

b. full-*wave rectifier 

c. bridge rectifier 

d. diode clipper 
c . diode clamper 



Construct circuit using diode and 
measure voltage drops aiftl current ' 
in forward biqa, rbvorvo bias, and 
with AC applied. 



Students use ohmmeter to test 
diodes- * 



instruct aorioe circuit w,ith 
resistor and zenor diode and 
examine the operation characterise 
tics - 



Construct rectifier circuits; 
display'outputs On oscilloscope, 



Display characteristic^ curve 
on curve tracer if available. 



Use curve tracer to display 
characteristic, curve of each 
type. . 



Show actual diodes and mark- 
ings — use manufacturers data 
sheets as source of rating 
information. 
J 



(#31), p. 
(#14), p. 
(#10), p. 
(#16), p. 



18 

178 

21Q 

630 



(#6), pp. 179,192 
(#31), p. 23. " 



(#31),p. 31 
(#'.), 298 
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"UyT'XXi ELECTRONIC D EVICES (Continued) 



O^JECTIVK^ 



Student will enable to name 
several m©thods\f filtering and 
regulating D*C. rower 'supplies* 



Explain the operation of the volt- 
age doublor as an. example of the v 
voltage multiplier* 



Name and briefly explain the prin- 
ciples of. voltage converters. 

( % 

Student will be able to explain 
'the construction and basic , 
operating theory of the bipolar 
Junction trans, is tors. s 4 



6. Diode packaging f 

7. Filtering 

a. capacitor 

b. R-C tiltor 
, c* L-Q filter 

8. Regulation 

a- bleeder resistor 

b. Zener diode 

c. I.C. regulations 

d . transistor* regulator 

9. Voltage multiplier 

a. half-wave doubler 
b« full-wave doublor 

c. tr^Lplers - 

d. use of multipliers 
10* Voltage converters 

a- DC to AC inverters 

b. DC to DC convert era 

Transistors 

1. Bipolar transistors 
a, regions 

bj doping levels 

c. "lead currents 

d. biasing junctions 
e* back injection 

f. current gain 

2. Types of bipolar transit 
tors 

a. NPN * 
b- PNP 

3. Fabrications t^e^jnlquea 

a. regions 4F 

b. grown junction 

c. alloy Junction 

d. epitaxial bas*e 
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Connect different filter circuits 
to rectifier network— observe 
effect on output waveform. 

' 4 

Add Eenor regulator to filtered 
power supply. , • 

Add I.C. regulator, to filtered 
power supply. 

Construct voltage doubler a. 
Measure Inputs, outputs and dis- J 
play waveform- 




ludicato process of datprmin^ 
ing percent rippla^diacusa 
method of eliminating ripple, 



Dlscuos'^cl^ voltage conversion 
methods and usee. 



Draw simplified diagram on 
board to aid in explanation, 



Use overhead or board to chow 
how produced.^ * 
Show several types of case 
styles ► f 



(#5),p. l£l 
(#31) »p* 37 
(#4),fc. 486 
(#10), p. 293 
(#31) t p. A3' 
(#4)»p, 491 
(#5), p. 186 
(#10), p. 295 

(#31),*p, 41 
(#5),p* 104 

(#!U,p. 254 . 
C#4),p. 501 



(#31)>. 55 
(#5),p. 195 
(#10) ,p. 218 

) 
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UNIT XI: ELECTRONIC J)EV ICES' (Continued) 



Naw^r and, draw diagram on the thraa 
bu»iq transistor circuits. 



Students will bo able to read list- 
ing of tranship tor operating para- 
meters, interpret the information 
and apply Information to aot-ual l 
circuits. 

v 



Student will be ablo to define . 
cut-off awl saturation as they * 
spply to transistors. 

Student will be able to test 
translator to determine tf it is- - 
good with 'transistor tester or 
ohmmeter* 

Student will ba ablo to define ghin 
of an Amplifier/ 



Students will be able to build from 
a schematic basic amplifier cir- 
cuits and tost each for gain and 
phase relationship. 



A. Translator circuits 
ft, common ba«qr\ 
b* common collector 
c% common emitter 
"5. Operating parameters 

a . current gain 
b» voltage gain 

^ c, collector to emitter 
voltage, 
d* coll&ctor current 
o. basa current 
f* family of curves 
g- constant pow«r curve 
h> power dissipation 
6- Translator* data" ^ 
a * material codes 

b, function codtaa f 
c* caao styles 

d* translator number 
7, Operating ranges- 

a. cut-off 

b. linear region 

c. saturation 

/* 8. Transistor testing 

a. ohmmoter 

b. transistor ten tots 

c. curve tracers 

)- Translator Amplifier Circuits 
1. Gain 

voltage gain 

b. eurVont gain 
e. power go in 

d * decibel 
'2. Ajnp.llf iur # circjnlts ' 
a. common* base 
* b» common collector 

c. common emit tor 
d» common source 



1 ) 
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ft 

1 

\ I 


t 


j 
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- ' 81UPHHT ACTIVITIES , 




_JiESOl(RCKS 


T 

Construct and loat Individual 


Draw circuit configurations 
on board , 

Give example of whore each 
is used. 


* * 

* 


Read manufacturers data sheets and 
interpret. 


Discuss ubo of data ii\ design 
in$ circuits - •» 

Tjlft^Mlftft ft /"VI iVl^Aft r»f [ Vi 4 A / I , i *• r\ 

a f l u o n m vru 1 i„ <> <it Ol tnXS OAlU • 


(#10), p. 220 

}• 


* 

t 




(#31), p. 64 
(«),>. 98 


* 

Uao^each raethod>to separata good anc 
bad t rans lexers . 

V 


Demonstrate the use of each 
to entire class. 


f 

(#31) >P , 67 
(#Q),p. 102 


' \ * 




<#31).|>< 77 
(#5).p; 210 
(#16), p. 639 


Ikttld snd lost basic amplifier 
circuits* 

<» 

i 




X 

y 

> 




t 


■ 



: • - **m 



Student will bo able to define 
biasing and use load linos on 
characteristic curves to determine 
biasing network. 



Nam© methods of coupling wuUl- 
/it agq amplifiers, the "advantages 
and disadvantages ot &ajch. 



S Indent 8 will bo able t.o name the, 
classes of amplifiers and $ive the* 
approximate biasing points and uses 
of each. 

Briefly expl/*in the use of the 
transistor a J a ftwitch or Indi- 
cator /relay driver. 



Studems will bo able to explain 
the etneftuuetion of the silicon- , 
control lod rectifier and Its opera- 
t Ion In <i el t cult . 
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3. Biasing method s 
u> load linoir 

quiescent point - 
feedback method 4 
d. voltage divider method 
• e. bias ^tabilUai ion 
method 

4. Coupling methods 
a, capacitor 

h*( transformer 

c. direct * 

d. ^rarlington pair 

transistors 

5. Feodbafk 

6. Distortion 

7. Amplifier classes 

a. class A 

b. class B 
c» clues A1K 
d. class C 

8^ Switching and driver 
circuits 

a. single transistori*- 
common emitter driver a 

b. darling ton ■ dr I vers 
c* switching upends 

cU emitter follower driven* 
and switches 

tKyristora 

1. Silicon-controlled recti- 
fier ^ 

a. construct ion 

b, terminals 
- C * synibo 1 

d. volt-ampere charac- 
ter Is tics 

0, circuit connection 
f, DC operation 

g- AC operation 

h* testing with ohmmetor 

1. Ml I nga 



.. SEliaillCLAEim 



Ubg characteriatic curves and load 
line to determine operating range- 



Discuss which would bo bear method 
under various conditions such vb 
small signal, audio work, high,-* 
frequency, signal splitting, etc; 



Construct transistor relay or lamp 
driver circuits- 



Construct S,C«K\ controlled power 
urqjply or fJCU light dimmer circuit 
Tost response ot SCR In circuit. 



■IKAOIMR ACflVllBiS 



Use class diocuooion. 



Discuss, uuohj of edeh class. 



Draw construction on board* 
Show actual SCR 1 a* 
Draw volt -ampere characteris- 
tics on board or use curve 
tracer. 
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(fH).p. 83 
(#S),p. 212 
(#16) ,p. 651 



(#31), p. 97 



(031), p. 115 



C#3),p7 191 
<»l),p. 237 
(!?8),p. 232 
(#>.),!>. 25B. 



UNIT XI i KUCCTKONIC DRVtcKS (Continue!) 



Bancs. 



Student will bo^able to nam© appli- 
j*» cations of the silicon-controlled 
Rectifiers, 

^Explain tho construction of the 
HUAC and its operation in the 
circuit. 



En.pl a in tho const rue tf on qf tho 
unijunction tr anslstor~nnd its 
upural ion in tho circuit. 



2 V BCK applications 

a, switching 

b. wave shaping 
3/TRXAC 

a. construction / 
terminals 
nyrnbo 1 a 

volt-awporo characteri- 
stics 

circuit connection 
operation in circuit 
TKIAC applications 
ratings 
bTAC 

a. construction 
terminals 
symbol 

volt-amp«rrt characteri- 
stics 

a< Qircuit connection 
£. operation in circuit 
ft. applications 
h, ratings * 

Unijunction transistors 
a. construction 
tormina Is 
symbols 
volt-awpcro 
characteristics 
circuit connection 
operation in circuit 
application 
rnt infts 



b. 
c . 
d. 



b. 
c . 
d. 



b. 

c . 

f . 

g* 



Construct TttlAC controlled light 
dimmer /rnd tor 8poo<l control. 




Construct DIAC control circuit. 
t 



Construct unijunction i citation 
oscillator circuit to jtfffailWb 

operating charactei istficfi . 



Draw DIAC construction on 
board. 

Show actual DIAC's to class. 
Draw DIAC vol t-amporo 
jkarnctcristlcs on board or 
free curve tracer to display. 



TlftCIHlB ACILYlIUa 



Draw construct ion of TR1AC on 
boord , 

Show actual TRIAC'o . 
Draw volt -ampere characteris- 
tics on board or use. curve 
tracer. 



( 



Draw unijunction co not ruction 
on board. 

Draw unijunotion operating 
characteristic© on board or 
U8e curve tracts^ to display. 



REssaatJis 



(#8),p\ 239 
(031) »p, 241 
(#4),p. 261 



(#8),p. 242 
<*4).p. 261 
(J31)>p. 



(IB), p. 245 
(M),p. 265 
(031)^. 12 
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JjmT XX i_ Kl.KCTRONIC DKV1CKS ^ {Cent InuoUj 



Students will bo abla to briofly 
describe tho fabrication of 
intogratod circuits. 



r 
s 



Studuut will be able to uoo manu- 
facturers data to properly connect 
l,C. % in a circuit. 



tncagratad Circuits 
1* Fabrication of circuits 
av photo lithography 

b. preparing silicon diac 

c. fabricating diodes and 
1 translators 

d. fabrication of rsolutor 
<&• fabrication *bf capaci- 

tora 

£* probe tooting 
. - g* packaging* 

2. Integration typea 

a. monolith I.e. * 

b. thinfllm 

c. hybrid I.C. 

d. thick film 
ou moderate scale 

, integration 

f. large acalo 
intagration 

g. MQS and TTL character! 
ties 

3. Package atylee 

a. flat pack 

b. dual in-lina-DIP 
. cs TO stylo 

d. pin detarminat ion 
A. I.C. circuit construction 

a, pin numbering 

b, supply voltage * 

c, ground pine 
d> unus«d pins 
« . I X. sockets 




[li&auiiLAmyyi m 

Davolop handout on fabri- 
cation techjiifluGS^ 



r 



Discuss- intagrstion l<jv*ls as 
a function of semiconductor 
tochnology~-*j>oint out hiatori 
cal rajforoncoa. 



Show atudunta 
with example 




styles 



Glvo handout to studanta in- 
dicating pin numbering, system 
aupply voltago and epacial 
handling consideration qC 
dlffftvout I X. ! s. 



(*31),p« 215 
(*A)»P- 271 ' 
(ff5),p. 35> 
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"NIT XI : KU*:TK0N1C D KVICKS (Coat Inuod} ^ _ 



on.ii r.i ivi:: 



Student* will |>o iiblvi to nam« 
several uppllcatlims ot Integrated 
circuits. 



• s 

Students will bo able to construct 
amplifier circuit using operational 
amplifiers. 



Students will bo abla to explain 
the operation of the thermistor 
find name some uses. ■ 



i;o?iq?_ 



5. Analog 1,C« ? o 

a . amplifier 

b. oscillator 
timer a 

~. voltage regulators 
/e. phase-lock loops 

6. Digital l.C. T a 
rt. f I ip-flopo 

b. logic gates 

c . - microprocessors 
7- Systems using l.C- ^ 

a, automotive electronics 
industrial Electronics 
aircraft electronics 
communicac Jon wlectron- 
J cs 

ruGdical elect ron1 cs 
personal electronics 
entertainment 
electronics 
OparatJLonal-ampXifiera 

a. differential amplifier > 

b. split power supplies \ 
operating chaructoris- \ 
tics 

clrcu.lt connections 
opcrat ional-ampl 1 f ler 
applications 
f. Humming and Integra ting 
amplifiers 

Thormistors 

1. Negative temperature co- 
efficient 

2. Positive temperature 
chaiact er Jatica 

J, Construct ion styles 
4* Operation 
5. Applications 



8 



b. 
c. 

d, 

e . 
f . 



o, 
d. 



.jainaisijffiyixmus 

Student a build 1,0. controlled 
square-wave generator. 

Students build l.C. L* E. D. 
f Inoher . * 



Build or test differential nmpli^- 
fler circuit. 

Build amplifier circuits using 
op -amps . 

Build active filter circuit using 
op-amps. Hcatbkit 00 -(Electronics 
circuits . ) 
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Admues Jin 



4 



Use curve tracer to display 
volt-ampere characteristics 
of thcfmjstot s , 



(031), p. 135 
(flO).p. 275 



Ueatlw Electronics 
Circuits, Exp. 06 
^o*Usiraiiar 

Heath: Electronics 
Circuits, lixp. 'o" 
or similar. 



(*10),p. 395 
(14), p. 239 
(*5).p. 49 
(012), p. 70 
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UNIT XI; ^qgCTRONIC DEVICES (ConUnugdj 



OBJECTIVES 



Sljudent will bo able to name 
eojveral types of optoelectric 
ddvices, explain briefly their 
operation, and give application 

of each. 
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G. Optoelectric Device«l 

1. Definition 

2. General uses 

a. isolation of circuita 

b . couuaunicat ion 
c» safety 

d» counting and reading 
e* light level controls 
f> lower distortion 

3. Light-activated silicon 
controlled rectifier 

A. opto-ioolAtore 
5. infra-red LED 

6- photo^reeiatore 

7- photo diodes 

8. LKD~~ 

9. laser J 
• ■ - 

H. Unit Roviaw , 

I. Unit Toet 



-ERIC 





— itAeiiiiJLAammL 
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(#lQ),p. A26 

P. 263 
(#31), p. 245 
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< ; .■•;\*WwiS 



INTRODUCTION 
% { PUUrosn/RATIONALH/ItrrHNl'ION) 



UNIT GOAJ>(S) 



The purposQ of this unit is to provide 
students w^th "a wo*;kIn# knowledge of 
fabrication techniques and in xhe process 
of making printed circuit boards and other 
type circuit construction- 



The studont should bo able to identify and 
8&l*ct the processes and materials in making 
a printed circuit board* 



GENERAL UNIT OBJECTIVES 



Upon completion of this unit th« learner, will bo abl« 
to demonstrate knowledge of the procosaea, techniques, 
and safety practices used in making printqd circuit 
hoards, by. scoring ac loam 70 percent on unit teat to 
paaa. 
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UNIT XI I i CIRCUIT FABRICATION 



OBJECTIVES 



Upon comp.lo Hon, of this unit ch« 
loarner will he able to Ufct the 
processes* techniques, and safety 
practice* used in the making of 
a printed circuit board. 

The loarner will be ablo to under- 
stand electronic components and 
their symbols In electronic 
schematic diagrams. 
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Schematic Diagrams * 
I* Understanding electrical 
and electronic symbol* 

2, Identify symbols % 

3. Broadboatding 



Set up a simple circuit on a broad- 
board and bo able to complete tho 
following? 

Trace a signal flow through the 

circuit. 

The connection dote in the sche- 
matic do not necessarily coincide 
with tie-polnte in a pictorial. 

The schomatic Is drawn with 
. straight connecting iineo either 
horizontal or vertical* Notex 
They bear little resemblance in 
locAtion to the vires in tha* 
actual circuit* . * 

The schematic usually "proceeds'* 
from loft to right following tho 
. current flow. 

The schomatic identifies each 
component by a lott&r and number i 
such as Hp R*^ Cj» and so onj( 

for reference purposes* 

Values of the components are \ 
shown on the schematic, but no 
other labeling Is used* 



( 



Pass out ohaot(a) with 
«ch«mati.c coroponento and 
auppliaa. 
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UNIT XIX i CIRCUIT FABRI CATION^ (Continued) 



O^lKCTlVKS 



The learner should be able, to 
. idontify tho materials involved In 
a PC board- 



The liurnor will be Able to cl&an 
a PC board. 



Tho lonrnor will be nblo to uoo 
,ona of tho following Circuit 
pattern irWnufsr inothodo. (Notct: 
► I I Oil ted only by equlpmeut avail nblo 
In rho lab. J 



r 



Learner should b<? able to set up 
and fttch( circuit; board. 



D* Printed Circuit Boards 

1. Mauriale 

o. coppfcr electroplating 

b. gold plating 

c. tin -load plating 
3, tln^nickol plating 

2. printing 

a. PC board cleaning 3 
industry related 
clowning procedures 

(1) chemical cleaning , 

(2) dogx'oasing 
<3) acid dipping 

b. photoresists 

(1) nog^tivo acting 

(2) positive acting 

c. allk acreon printing 

(1) screen* preparation 

(2) soreon inky 

(3) probloma * 

d. contact print 

«. rub-oif tranefor 
f. etch racist ant inks 

3. Etching 

a- atching solutions 

(1) cupric chloride 

(2) ammonium poraulfatu 

(3) forrlc chloride 
b. equipment and tochni- 

quae 

(1) plaatic andglaaa 
traye 

(2) plastic utensils 
for stirring & 

(3) rock tho tray to 
agitato solution 



awimmyixius . 



List and doacribo oach of tho 
different typos of circuit boards > 



S 

Given s\ PC t bptfrd the otudont will 
bu ablo to go through tho propor 
atopo in cleaning it. 



If Cacilltiea oxist print thoao 
two typos of boards. 



Diaplay different typoa of 
PC Boarda* 



Demonstrate steps Involved 
In c loaning a PC board, 
Q 

Loctura on tho way** industry 
mass produce* this proceaa* 



Domonotrato both typoa of t 
procosaca. 



r. 
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juKQUBsasa. 

(#14),pp. 5-20 to 
5-22 



(#20), pp.' 1-38 



<U4),pp, 4-8 to 
4-10 



(#14) t pp. 4*15 to 
4-22 

(#14), pp, 1-25 to 
4-33 



4 



fcERIC 
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NIT XII J Cliffy IT FABRICATION (Conti*3uod) 



Loarnc&r ©hould bo abl* fco paee 
aafaty tost with no teoa than 100 
percent. 



JPropoxly uoo and sot up drilling 
operat ions . 



Loarnor should bo ablft to oalftoi 
and apldor prof iclontly* 



Lour nor ohouJld become nwata of how 
and whan D and K.. should b^ ugctd v 
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c. «af«ty precautions 
(1) ruhb&r gloves 

(3) lab coat or apxpn * 

(4) running watot 
4. Drilling 

a. drill typo (carbide 

or high apoad) 
b* speed 
c» pressure A 

C* Soldering" 

It Ronin core flux 
2. 60/ AO ratio (tin to Had 

mixture) 
3- Contact time bo t ween board 

and component 
A. cold aoldar JointH 



D, Wir* Wrapping 
* 

E* Point«to-Point Wiring 
F, p Unit Review 
^t^ Unit Exam 



Be able to list all safety 
precautions 



j 



Dlacvsa eafoty uaing drill and 
drill uleoH. 



Diacuse and practice making good 
solder joints* * 



Diapuso and take noteo* 

Dlacuna whore and when it might be 
u&od. 



Take test over unit. 



1 J 



4 



jmM&j&miim. 



Gives demonstration 



Givo domonetrotion . 
« 



Give damonotration , 



* ERIC 



. '■•■V- 



mamas. 



(#20), pp. 5-6 



020, pp, 5-35 to 
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mix uui ,-»miQBUsiioi 

INTRODUCTION 
( PURPOSU/RATIONAI Ji/ 1 NTBNT I ON) 




V 



IDmjJXEB&CL... 



UNIT GOAL(S) 



The purpoeo of thlo unit -Is to provide* tho 
atudonto with a working vocabulary of terms* 
oquipmonc and procftasoe in the u»o of n 
microcomputer » 



^ERJC ■ . . v 



GENERAL UNIT OBJECTIVES 



The $8al of this unit io to make the learnor 
knowlod^Gablo and b« ablo to Intoract with 
micro con\|)ut<Wa . 



f 



13.1- 



Tho lonrnor will bo able at the completion of thia unit 
to list components, devices* and terroo used In micro- 
computers. A «coro of at least 70 percent on tho unit 
toot ly ncodod to paua, / 







( ) 
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The learner should bo able to 
understand a block diagrain showing 
♦how Information is processed in r 
a computet. \ 

/ 



The learner should be able to 
understand the different, lypeo 
of memory atorage devices. ^ 



The learner w|ll bo able to identify 
nccasaArios , software typos and 



sources* 



/ 
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A* History of Computational 
l Machines 

Processing information 

1. Central processing unit 
(CPltf 

2. Random access memory (RAH) 

3. Read only memory (ROM) 



Hardware* 

Main frame 

a. Bus concept 

b* Bub system categories 
2. Microcomputer 
3»> Microprocessor 
4. Storage devices 

a. cassette 

b. soft dine 
c- hard disc 
d. tape 

6. card readers 
5- input/output devices 

a. typos^ of C^T-vidao 
monitors * 
(.1) black and white 

(2) green phosphorous 

(3) .color ^ 

b. keyboards 

c. printers 

(1) dot matrix 
(2y daisy wheel 1 
(3) continuous band/ 
metal band 

d. joystick paddle* 
o. modems 

f. voice synthesiser 



r 



Road section in bpok, " s 
Take not 00* 

If compute&s are 'present in school > 

take a look Inside one. - f " 



Road solected information. 
Take notes and define each. 
If school ia equipped with such, 
get some hands-on activity. 



Lecture 

Discuss and show student* \ 
bow information is prooeaaed 
using ft block diagram and 
possibly a microcomputer. 

Show picture of mtcroproceso- 
or - 



Show atudont diskettes, 
punched cards , etc 



Discuss and relate how al^L 
devices work nnd interrelate. 



lUiS^iiSlt^. 



(/?22) > pp. 334 to 338 
(#29), pp. 33-40 



(ff'22),pt>. 10-U 



(#15), pp. 23-67 



(011) > pp. 27-37 
(tf!5),pp. 16-22 



/ 
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( 
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Softworu 

1* Programing languages 

b* Pascal 
Port run 

d. Cobol 

c . Asoamblor 
2. Prograjamitvg Xoglc 
3* Software source* 

b* usar groups 
<j* sol£-g<m<3rftt<*d 





. &iiffliaaij!U£xiy ixx esl _ 
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UNIT XIV t ROBOTICS t AN INTRODUCTION FOR YOUR CLASSROOM 


r+ 






INTRODUCTION 









(PURrOSK/UATlONAU/INTENTtON) 



UNIT GOAL(S) 



GBNBRAl UNIT OBJECTIVES 



Th« purpose of this unit .is to maka tha 
student awara or the changes being brought 
about by automation In indust&y* 

Sinca robotics is in its infancy* there* is 
to date no known taxtbook covering robotics* 
Therefore, resources for this unit are made 
from manufacturers and indue trial robotics 
booTka * 



.1* 
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Xh« JtudMt should bioom av«r* of fowraatfe Tho lanmox will bd «U« to Mantify th« conpowht 



as it relates, to industry and bo familiar 
with the concepts involved in robotics* 



A 



of a robot, define this robot's work aavftX&p* t know 
different types of robots and their applications, and 
understand the socioeconomic impact of robots upon , 
society. A score of at least 70 percent on the -unit ( 
£xam ia necessary to pass. 
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TU* loamor should bo abla to do- 
fin© vhatj constitutes a robot and 
It* component 



00 



JLiifuuceu 



A* What io Robotic* 

1- What ia n robot * > 
2* Gowpoututs of * robot 
a* ttanipulatoivraachnnicftl 
unit ~'moGhanic4l 
linkage* and Joints 

(1) pnduroatic cylindora 

(2) hydraulic cylinder^ 
rootortr 

(3) 0l«ctric motor* 
b*. -controller /brain of 

robot 

(1) control th* motions 
of th* manipulator 
*tora program data 
in raomory 

interface with the 
equipment vith* 
which tha robot 
intafcacto 
c* povor source to 
.pr^rvida anergy tor 
the manipulator's 
actuator© 
0» Work env«lopo * 

a. what it was dcaignctd for 
b* coordinate cyetam * 
where thoy work 

(1) jointad arm 

(2) spherical ooordi- 

(3) cylindrical coordi- 
nate configurations 



(2) 
(3) 



Road aolacud maurial* 
Take noten« 

If posaiblo tak« fi*ld trip to a 
local industry to soe robots in 
action. 



If poaaibla havyiTrobotic 
demonstration iif class by 
a distributor* 
Diacuaa and point out 
component* of a robot using 
cichor o robot in claea, Cwt 
'visual aid* or Umidouca, 



Road aelaetod information. 
If lab la so equipped, do lab 
activities, tf not Hot and discus* 
proa, cono, a|\d limitations. 



If possible > uac robot visual 
aid or 'handout. 



«ER1C 
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Jima., 



(19), pp. 15-36 



(f9),p. ^2 
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v ! 'VVrffll 

■"31 

■vvvji 




1 ) \ 




Sum Id bo aMo to 



Tho loarnor eftiould bo aMo to Hut 
and define tho typos of robots. 



Tho learner should bo able to list 
and compura robotic appl lea t ions 
in induetiy r© lat lug it to lab 
acc^j^tios ^rithin the cldbsroom. 



mm. 



C. 
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Typo e o^ Robots 

1. Non-sorvo controllod * 
a. olniplQut/lQaut ms- 

panaivs 
*\ ■ *>« rospond* to a pre- 
determined sequence 
v c, has the capacity to 
respond to changea In 
manufacturing onv Iron- 
ment 

2. Servo-controlled 

a* environmental ly adap- 
tive 

b* souse, dovicus 

(1) position 

(2) $poad 

(3) load 

(4) force » 

3. Ramottt controllod 

a. typo^i 

(1) master-slavo unit 

(2) telemetry control 

(3) wire doutrol 

b. application * 

(10 environment whato 
human cannot 
function 

(?) wherb robot travels 
great distances 

Robots c Application 
1* industrial 

a* spot W6ldin& 

b. arc voiding 

c* material handling 

d » assembly 

ft. spray painting 



Tako no too. 
Define uao of oach* 
Qigcuss limitations and appli- 
cation© qf each. 



J&&1KIL5 

Discuss tho different types 
of robot a and whore thoy 
may bo used. 



Ro&d, list and discuss r/botlcs In 
industrial situations. 



Introduce Induetrial appll- 
cations. 



JiliSQUBSiliS. 

(#9), p. 33 



(#34) »w* 3-5 
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J^L.?lVj..JOaOTI01i AW INTRODUCTION FOft ^Iffi ^AWttO^tlillllilU 



vwreiivia 



9 

Th<j l«amor should bo able to 11$ t 

ami dlaeuas tho implication© of 

robotics to tho work place. .» 



b. 



2* Industrial Arts clMsroou 
spot welding 
ate welding 
tlactronic component 
adftoiQhly 
d. machine loading and un 

loading 
o. line production 

(1) material handling 

(2) MftMbly control 

(3) finishing prooMo 
(A) quality control 

(5) tefoarch and de- 
velopment 

(6) motnl casting 

a. pouring 

b. ©hake-out 

c» mold venting 

(7) othft imaginative 
applications 

Social Rconoiftio Iwpact 

1. What cybernetics means to 
Industry 

2. Productivity lovoU 



ft'- ERJC 



Student tan become moat creative 
and imaginative if lab is equipped , 
with a robot. Learner can simulate 
industrial robotic procoeaee. 



Dlomisa futur© implications. 



If poasibl* tio-in tho 
industrial procoae vith 
automated application to 
tho ciaaoroom. 



Enequrage students to take a 
adrious look into tbepast, 
present and future ♦ 



(#9) 

(#2) 



,p, 111 
*P< 11 





BEST COPY 



1 I 



UK1T XV* IWHJ8IMAL gLR<^lCXTY/aBCm0^tC8 



INTRODUCTION 
( rURrOsSg/ttATt ONALE/ 1 ION) 

Thi» unit i» daelgned to pr«aent to the 
atudont information on the Industrial appli- 
cation* of eleet*ictty and tlectronice. 
Tfc* unit include* a *tudy of ^Qtor* and 
generator** heating devicee and pethoda* 
lighting and producing ch*nic#l reaction** 
That portion of the unit on producing 
chemical reaction uy be particularly 
Important to etudenta In tha potro-chojalc-al 
corridor -of kouiel«ri*« 



UNIT COAt fS) 



Tha goal of thi* unit i* to faMiliarite the 
student* with induerrUU appllcaiiona ot * 
electricity and eiectYonica, 



GtVtRAL UNIT OWtCYlVES 



Aa Indicated by a minimus* acor* of 70 percent * ujvr ca- 
piat fop of thia unit tho student will bo ablo to; 

Haaia four typae of generators and explain hov 
they operate*" 

Kama *everal bypes ot itotore, their um« and 
starting mcthode* 

Read a tsotor ua*epUt« and gather specific in- 
f6t»atlon and epply that in/oraiation to a apeciflc 
need , * , K 

$*m eevetal, fcotho.de ot producing heat from 
electrlcUy ,*nd briefly axpUln e,ach» 

ftsplaln hov dif latent lighting **et«»e operate, 

^Kplain the Importance of elettroche*lcal reaction* 
in Induetry and name a ever si important electro^ 
chomicai procesaes uaed. 
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Student will b* able to explain 
Che operating theory of AC genera- 
tor a » 

/ 



Explain the operating theory of 
DC gcneratore- 



Nwc the four different typo* of 
generators and normal application 
of each'. 



oo 



Students vill be ablo to explain 
# the operating theory of PC motors, 



.I. _iH_hjiuXd 



TfitlQl 

A. Generators 

1* Gsnftrator action 

2. Inducing voltage and 
current* 

3. fosoerating the AC cycle- 
•toglo loop 

4. Output voltage* 

5. Moving field alternators 

6. DC generator 
brushes ► polsa, Held 
coils 

b* co5smut4tor action 

- -eY--pulain$ J>C 

e\ lowering' ripplo 
*, generator construction 
f\ Split rings and coorou- 
tator 

7* Types of generators 
a. series generator 
fc, a hunt, generator 
c. cowpoun^ generator 
<1» independently *xclt«d 
e* generator applications 

Wotora 

lv DC Motor* 

a. motor action 

b, conmmtat ior\ 

c, counter EMF 

d. 'current draws 
speed 

f* 0K>tor starting 



-OJffiNT^aiYiu^ r&m&jmaji&s 



Assemble" <md tost generator 
demons t raior . 



Assemble and teat qlnple wotor 
demonstrator * 



Dettoast rate generator effect 
uuln^ **a$net or wire coil or 
telephone generator* 



Dialect automobile generator 
and show parts. 



Discuss t ypoa - 



A- 



(fl2).p. 153 
(116), p. ill 
(#5). P- 90 



(#23)»r. 179 
(#10), p. 133 



(#10). p. 13f. 



my. p. 2»7 

(#23), p. 173 




UNIT XV: INDUSTRIAL E LECTR I C I TY / E LBCTRQN ICS (Continued) 



. / 

/ 



OBJECTIVES 



Students will bo able to explain 
the operating principle oi AC 
motors. 



tfamo several typos of motor and an 
ox amp 1 o of t h o I r no rma 1 ,ppp 11- 
cations . 



Student will be able to Identify 
major parts of the motor. 



00 

CO 



Student will be able to rend motor 
plate or information shoots and 
interpret information. 
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2. A.C. motors 

a! rotating the magnetic 
field 

b, inducing rotor voltages 
o. starting the rotation • 
d. motor force 
e* centrifugal switches 

3. Typos of motors 

a. series DC motor . 

b. compound DC motor 

c. bruahlegs DC 
d* spUt ph«Mso AC 
e» polyphase AC 

synchronous motors 
shaded pole motors 
repulsion inductions 
dual voltage 
linear induction -motor 
Motor construction 

a. poles (stator) 

b, housing * 
bells 

armature (rotor) 
commutators 
centrifugal switch 
bearings 
fan 

5, Motor ratings* 

a. voltage 

b, current 

C* horse power 

d. phaae 

e. cyclo 

f. speed 

g ( temperature rise 



h, 
i. 



d, 
o, 

f. 

h. 



Operate motor demonstrator on A.C, 



Discuss uses of motors and try to 
determine type from use. 



Read motor platea and Report 
information. 



Give normal or common appli- 
cation for each type named 



♦ 

Disassemble motor and show 
parts and how they interact. 



Discuss motor platog and 
information found on them. 



(no),i>. iso 

(*6),p. 290 

(»JtJ),p. 176 



(*10),p. 150 
(*6),p, 292 
(»23)>p. 176 
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Stydont will be able to name 
several typos of motor starting 
'Systems andk examples pf their 
*u?plic*tionL 

ftriefly explain proccduroa for 
car a and maintenance of electric 
motors. 



Student will bo able to explain 
resistance boating and name 
Several applications. 



Student will be able-to name 
several uses of electricity to 
produce chemical reactions. 



Students wfcll bo able to oxplai^the 
different aspects of high frequency 
heading and gi,ve examples -of their 
uses. : , ♦ 



• 6. Motor starting sterns 
a» potent lometors 

stepp&d resistors 
c. riagnetio Starters 
7, Car* and maintenance of 
jmotor? «. 
n. lubrication 5* 
b. cleaning 

C, Resistance Heating 
1* Resistance heaters 

radiimt to 

b, infrared * 

2. Welding 
, a, &Vc welding 

N b. spot; welding • 

3. carbon arc 

* a. fuwaees * 
b* lamps 

c, welding 

D. Electrochemical 'Production 
by Electrolysis 
1* Oxygen A x 

2. Hydrogen 

3. Ch^orfna 

B. High Frequency Heating 
1» Induction heating 

2, Microwave heating 

3. Dielectric heating 




I5i 



Wire magnetic »tarter f v to motor or 
lamp^o indicate hook-up. 



Student committee to service motor 
in 'lab. 



Wind heating coil 6T nichrome wire 
and test. 



Produce oxygen, tand hydrogen by 
electrolysis of water. 
Caution: %'drogen is flammable 
Students nfetal plato small object*. 



Discuss greasing, cleaning,, 
oiling parts, and thermal 
ovarload protection. 



e high -voltage transformer 
> indicate hoat and l^ht 
aspects of electric arcs* 



d^scusji importance of. tftoae 
pro6esses to industry and 
society, 



Use microwave oven,, as example 
of high frequency, hefting > 



(*6) r p> 269 



(*6),p, 306 
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•pBJKTjygS 



St«jd*nts wiXl bo able to explain 
th« »«thods ui^d to produce U|tht, 



JTOt 



P. Electric Mghting 

1. Incandescent lamps 

2. Toniiod noble gaases 

a . own 

b. argon 
c» xenon 

3. Ionised metal vapor 

fluoreice'nt 
K bUck light 

4. Metal vajtor-'urc Xtmps 

G. Unit Review 

H, Unit Test 



Student use neon bulb to construct 
relaxation oacilUior. 



> 

Demonstrate turn-on voltage 
and current response of glow 
using neon bulb. 



^ / If 
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r 



wit xyi g c^jgfts, 



INTRODUCTION 
(PUnrOSB/RATIONAU/INTCNTIW) 



GENERA I UNIT OfklEOtVU 



A* industrial *rt$ it, to Md In vofcetionei 
Mlttttlon by the student it U itroortint that 
the nudent be provided carter information* 
TM* unit J* designed to .provide tttch In* 
fo*m*tion. The teacher* ihould feel free 
to incorporate thin wit at <*ny point in the 
course tn*t Is practical, 




The |0&i of thl* unit to fwnUiarUe the 
etudent with possible eereer opportunities 
in the field of £leetrieit>'/Eleotronic* . 



Upon the completion of thU unit the student will be 
able to uee several source* of e*raer information, 
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oturmvrs 



Student will bo ablo to name 
several occupation* related to the 
Blectricity/Bloctronio& and 
state sources of further informa- 
tion on thoae occupations* 
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Engineering 

1, Nature of work 

2, Wh$re employed 
» 3. Employment outlook 

0. Technician 

1. Job typos 
a* television 
b» radio 

c * eommun I cat 1 on$ 
d* computer 

2. Training requirements 

3. Traihing aourcos 

Utilities 

1, Powor plant workers 

2, Transmission and dlstri- 
but ion 

3, Consumer services 



C. 



D. 



Telephone Companies 

1* fnstfcllers and repair 

2, Operators 

3> Central office installers. 
4, Line construction and 
maintenance 

Manufacturing 
1. Managerial 
2» Technician 

a. lab technician* 

bt draftsmen 

^electronics technician 
J. Assembly 

4. Machining 

5. Fabricating 
6» Processing 
7. Testing 



Investigate possible careers of 
interest. 



Bring in roaoCrco people 
from community to speak to 
class. 



JMisqwfflfi. 



■<V'I 
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UiUT XV 1 1 CAREERS (Continued) 



ORJI-CTIVUS 



J 



F. Construction Uoctricinn 

1, Industrial 

2, Coismorclal 

3, Raaidfcntial ' 

G. Maintenance Electricians 

II. Broadcasting 

X , Teacher 
1» Secondary 

2. Technical school 

3, University 

J, Soxircos of Information 

1. Government agencies 

2. Companies 

3. Unions 



\ 



...-mmaLACimTua 



Demonstrate use of occupa^ v 
tional outlook handbook and 
other sources . 



M^MJ^L 



{ 



-4i 
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APPENDIX 1 

SAMPLE TESTS 



M 



■ '4 
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Unit X— Electricity/Electronic Safety^ 
Sample^ Test (Review) ' ^ 



/ • 

Close: » / Date 



Multiple Choice* For °.each item below/salect the one boat answer. Then write 
t,hu letter "thajt 'represents your choice 'on the line to' the ^eft .of each item* 

v. . N . * - 

1, »You should w©ar -suitable G?e nrotoction . " • , 

. ■* ■ * * . t ■» , / 

A* to improve your vision 
U, to avoid myopia 

C. when 1 engaged in any activity whence hazards <nay exist 



D. to improve your appearance 



whprri 



2* Jtsjjfilry * * 

A* should never be wo^p in the electrical/electronics shop - 

B. should all be removed when working in the shop except rings 

C should be worn to improve your appearance - . * 
can be worn if thct student wishes 

./ 

3. What, factors determine how much currant will flow through the human body? 

A* The amount of volte in the line 

R. The length of time you are connected 

C. The resistance of the body and whether the skin is moist or dry 

D. Thp strength of the person and his/her age 

4 * Some typical electrical shock hazards are 

A. wearing rubbed sole shoes . , , 

B . using the wrong extension cord 

* C. working in low voltage area / ^ 
I), working around worn insulation ^ 

5, A safe distance for operating around live ^circuits 3,501 to 11,000 volts is 
A* three feet 

two feet # 1 

C. one foot 

D. one-half foot 

6, To control fires associated with electrical equipment and facilities , ttte 
extinguishing agent must be a nonconductor of electricity ^and provide a 
smothering effect, How is this type of fire classified? * ? 

A. C 

B« D 

C* A 

I). B 
V 

7, In marking physical hazards * "caution", identification of high voltages at 
machinery is dona by which of the 0SHA color codes, * 

A. Purple 

B- Rod • . . , 

C* Green . . > 



Unit I Sample TVn (Continued) 



8, tVluu work 4» don* w^th si4e^_cu«ing pliers? . .. 

A. Use for cutting very soft wire « 

B. , Use for cutting heavier wire 

C. Use for forming loops at tho end of wiroe 
I). Rending wiro luge 

J>. -The path to ground U permanent ond continuous so that thfc path has ample 
current-carrying capacity* This is « 

A. a live circuit * ' 

B* >a popr ground 

C. *o j^ood ground 

D, "none of these 

10. The ohmmeter should * ' \ 

A. never bo connected to a source with power 

D. " always connected In parallel / 

C. always connected in series / 

I), nnv of the above 
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1.1 , 1 I 

VT T + -40* 



Unit II --Math Review 
* Sample Test 



2, 



2_ . 6 

T~ T 



IT 



Vy / 9 



S.I 



7* 



836 

x79 



2 



8 



.S- 



8% 6^95 
x «S6 



6, 



3 

T 



IT" 



8 

w 



5.26 
x3.5 



10.,'; ,2.5 J 53,25 



11. 16 J12T" 



Express in scientific notation: 
12. 186,000 » ' 



14. 



.0000056 



13, 3,3*2,000,000 - 



15. ..00102 » 



Express^ as decimal numbers: 
16, 3.26 x 10 8 " « 



17. 



4.71 x ID" 8 » 



18. 1.346 x 10 * 




Make the following conversions as -indicated. 
19, 34600 « jj— ^ " Jl*"^"* 



.20. 3.64 ua 

21. 11.6 K - 

22, . 1.43 M 

23? 150,000,000 



T 



3* . 



A 

K /L 
KV 



r 



«*4 




Unit H- -Sample Test tContinued) 
Solve the following equations for B 



24. 3E ■ 16 



2S. * E 



56 



B « 
B * 



26, 2F. ■ 36 +'E E * 



27, v ■ 



28. 1.26 



29. 



30. 



E R E * 



x 10 3 - + 1.4 X 10 




44 X 10 



\ 



/ 



V 
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7" .-" .•»«'.«•. I^V\,,;4MiliS^!S^ 



V 



1/4 

4/3 
10/9 
1/8 
5/3 
9/4 
66044 
597.70 
18.41 
21,3 
14.25 

1.86 x 10 ! 



9 



3.462 x 10 

.1 ft' j£ 

5.6 x 10 v 
1.02 x 10" 3 



326,000,000 
.0000000471 

I, 346,000 
24.6 K 

.00000364A* 

II, 600 -A 
1, 430K.A. 



Unit H--Math RavleV 
T&st Key 

. 23 . 
24. 
25, , 
26. 



28, 
29'. 
30* 



150,000K V 
t m 5,333 
» » 280 



E * 36 



27, & 



V R + VS 



15-26 X 10 3 * 1,526 x 1C 4 



25 



3.88 x 10 



-2 



:3 



' ..V . ! "l .vV> . ,» ■■ 

. . - - - 
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Name , 



Unit HI- 44a turf of -Electricity 
Sample Tost (Review) 

; : ^ .. 1 

Class:* 



* i 



Date; 



i ■ 

I. Multiple dhdice: M For each iteto below select the one best answer* Then writ* 
the letter/ that, represents your choice ofi the line to the left of each item. 
Fill in the blank for 16 through 20. t 



<l. The basic material that' make:3 up all matter is 



2. 



A. atom * - 

B', element * * ? „. „ • 

C, electron , . 

D, proton- * * % . 

The smallest unit of matter that still' retains . the structure Off the element 



3. 



A. proton 

Bv element 

C\ neutron 

p.l -atom 

# 

An 




.atom that has lost an electron is called 



sitive ion 
£tive Ion 

utral a tow > >. < ~ N ; 

no of these' , - ^ 

, -J" , ■ .. r 

1 » '" ' * * 

4. Part?iclos with like' charges' 1 will repel each other, particles with unlike 
~^ * charges will attract. 'each otner. \fa*t law oi principle Is this? . 

► A, Ohm ' s Law ' 4 ■ _ • - , •'.*.«•, 

B. Electrostatic field • *•*.«._ * 
' C. Law of electrical charges "vW ■ * • . •* 
Di^JgMF < - . ' 

5. The outer part of the nucleus with n negative charge Is v * 



A. electron 

B. neutron 

C. proton ' . 

D. atom " 

6. Material that has a large number of free electrons is called 
*■ \ * 

A. insulators t . — s 

B. terminals 

C. conductors 

« 0. atoms % V 




ER[C 
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\}n!t I.II--*Sa»p.lo Test (GGntiriufid) ' 

If l !*> 

7.- Which is the best conductor for electricity? 



• A. Copper 

' * B* Aluminum * 

t. Glass s 
D, Silver 

8, • A material With few free electron* is called a/an 

A, insulator 
ft. terminal 

C, conductor. - . % 

lb> proton" > • 

s 

9. wliich ,is not an insulating material? 

* 

A. Dry wood c - * ' 
,B, * Rubber . * t , 

C. , Wire 
Glass 

* ' ( i t T 10, Capacitors make it possible to store electric energy, ^Electrons hold 

•in store are also knopn as 

, . t AV >5 Insulating * 
ft. electrical pq$gntial \ 
* C, cm 1- conduct im * . 

\ * ■ 7 . *- ■ " : 

J V « 11. k Holding back ot^ impeding the movement of electrons along a conductor 

known s • * * 

As temperature 

B. material ' 
C* resistance * 
D* , semi- conductor , 0 

: 12^ The relationship <of voltagG* cur^tft, ahd resistance to each <?t her is 

> * covered by a v «t of basic ele&ttlcal principles known &a 

A. Ohm's Law . , 

B. Kirchoff's Law 

C. EMF 

D. Law of charges ' , 

13, The equation for voltage (emf) 1st 

v A. I » ^ ■ * 



R 



, C, .p;> I x R, 



Unit III— Swnpla T*at (Continued) 

Thp equation for current 1st 

A. B * I x R ' 

B. R ■ B 

T 

C. I » B 

R* 

HS. Tho equation for resistance is: 

A. B * I X R 

. ' J, R*E 
T 

C. I * B 

16, The rate of doing work is called 



17, The rate in which w^.i^hl; i* ; is, 

18. * Bloctric power 1« moasureid in\ ' 



19. The basic fopystfa for determining power in watts\is 

20. There are how many watts in a, kilowatt*? 



1. ~B 

2. D 

3. A 

4. C 



S. 
6, 



A 
C 



7. D 

8. A* 
9.. C 

10. B 

11. C 

12. A 

13. C 
IA. C 

IS. B 



'Unit III— Nuturo of Electricity 
Tost Key . ^ ; 



Element 
Atom 

.Positive Ion . 

Law of electrical 
charges 

Electron 

Conductors 

Silver 

Insulator 

Wire 

Electrical Potential 

Resistance 

Ohnr's Law . 

E » I X R 
E 



I » 

R * 



R 

E 



16 Power 

17. Hoi's epower 

18*. Watts 

19. P « EX I 

20. 1000 W 



.,'4 



5 



.1 , 



" if" 



Unit IV— Htt*r4 and Measuring 
Sample T*st - 




— mm.T 5RB LMM 




a * too 

ft x 10,000 



Pyowlpe Switch 



> Read and record the resistance on the ohnamter scale aboVe* 

1. Fundtlon switch in the R X 1 position'. Needle is, pointing to "B" 
on ,the .scale* 

2. Function switch in the*R X 10,000 position* Needle is pointing to, 
"C" on the scale . * 

A t t 

3. Function switch in the R X 100 position. Needle is pointing to "B" 
on the scale^ , 



. 4. ^Function switch in the R X 10,000 position, Needle is pointing to 

• * 



*£" on the scale. 



5. Function switch is in the R X 100 position. NeedlA is pointing to 
"E" on the scale, 



BEST COPY AVAILABLE 
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Unit IV~^eter* and Measuring (Cootinyed) / 




\ 



Read and yec^rd the voltage of voltmeter. 

6 . Range switch i,n the 1000V position. Needle is pointing to "F" otv 
the scale, ' ■ 



7. 



Range switch in the 50V : position. Needle is pointing to ' F on 

scale. 



8, Range switch in the 250V position. Needle is pointing to "D* 
on the scale. ' * 



_v 9. Range switch in the 2.5V position. Needle is pointing to D 

on the scale, " 



10. Range switch In the 2,5V position. Needle is pointing to V 

on the scale* 
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Unit' IV«-Meters and Measuring 
Test Key 



K 5 qhm» - 

I 4 

2. 70 > 000 ohms ' * 
3'. . 300 ohms 

4. 130,000 ohms 

5. ' ; J ,"300 ohms 

4.5V x 100 * 450V « 

7. 22.5V , . t 

8. 225V , . ' , 

9. 2.2SV . , , V 

10. 1.125V ' < 



\ 



/ 



1<*4 -' 



X 



Unit V—Rosidential Blectricity 
Sample T«tat. 

Multiple Choice: Select the one best answer and write the letter that represents 

it on the line to the left of etach Item. 

j . What is the AC voltage produced at a generating station? 



A, 186,000V 

B, 4,000V 

C. 132,000V 

D. 13,200V 

2, ^Jtfh^at is the voltage at which electricity is delivered to the home? 

A. 186,000V . ' 

B. 2,300V ' 

C. 24'0V 

D. 13,200V 



Once electricity passos the meter, it Is hooked up to a 

A. • branch circuit 

B. distribution panel 

C. service drop 

D. service head 

_^ '1. Most laws or regulations covairing the wiring of houses are based on 

A. Underwriters Laboratorio4, Inc. ' ' ^ 

' B. Canadian* Standards 

C. New York Board . 1 

D. National Electrical Code , 

Matching: Match the tools to their common uses by selecting the letter of the tool 
to match your choice on the line to the le^t of each item. 

f • • 

A. Lineman's pliers • F. Ammeter 

B. Long nose pliers * G. EMT bonder 

C. Adjustable wire strippers H. Volt ohmmeter 

D. Multi-purpose tool I • DrillTnotor 
L\ Soldering gun (pencil) J • Fish tape 



5. (a) Forming small conductors (b) holding and pulling oi/conductors 
(c) cutting conductors \ 

6: , (a) Stripping insulation from conductors (b) n cutting conductors (c) forming 
* conductor's t 

7. Boring h^les for cables or conduits when electricity is available 



(a) Checking circuit amperage (b) checking individual^ load amperage 
(c) checking motor starting and running current 

10X 
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Unit V- -Sample Test (Continued) 

_ 91 O) Stripping insulation (b) use to crimp terminals fc) cutting smtfll bolts 

* 

10. Bonding KMT 



/ 



ii 



11. (a) Pulling wires or cables through BMT or pip© (b) pull gables up insulated 

wall's 

i 

_12, (a) Cutting cables and conductors (b) cutting screws (c) forming largo 

conductors (d) pulling and holding conductors 

13. (a) Splicing conductors (b) splicing soldered conductors % 

14 . (a) Measuring circuit voltages (b) measuring circuit resistance (c) .checking - 
~~ rm f or circuit vol^c^e 

« • 

True-False: If you beliovo tbe statement is true, circle "T". If you believe it is 
false, circle "F" , 

T F 15. Single pole switches are used to. turn lights on and off iri one place. 
T F 16. Three-way switches are used to turn lights on' and off in twp places, 

d 

T F 17. Romex cables are available with two or three wi^res and a bare ground wire. r > 

\ 

T F 18. Flexible conduit and rigid conduit is bent with a toc-1 called a conduit bender, 

T F 19. Only two largo appliances should be on one circuit. Example: range, dryer a 
dishwasher. j. ^ t 



T F 20. Most electrical boxes arA nailed to the stud to hold them in place. 
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Unit V—Roaidwitial' Electricity 
1 ' Teat Key .. 





4 + 

0 - 


13,200V 


2 . 


c - 


* 

240V 


3. 


B - 


Distribution panel 


4. 


D - 


National EXectxic&l Co 


5 . 


D - 


Long nose pliorlT 


6. 


C - 


tit . * i 

Adjustable \ 


7 „ 


I ■* 


Drill motor 


8 * 


r 


Ammo tor 


9- 


D - 


Multi-purpose tool 


10. 


0 - 


IMI bender 


n. 


J - 


Fish tape 


12. 


A - 


Lineman !s pliers 


13, 


E - 


Soldering gun (penal!) 


14. 


H ' - 


Volt ohmmeter 


15. 


T?ue 




16. 


True 


r 


17, 


True 


V 


18, 


False 




19. 

20. 


False 
True 


\ 



7 



4 



■ » , 

..a 



105 



177 



■&f. o 
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Unit Vt--Di,roct Current Circuits 



1, State Kirchoff'a Current ictw 



State Kirehoff U Voltage Law 








•- - ■• - -- - 4 - - — . — i i in -. — • ' ■■ •■ j 

* > 


* 

Define dielectric material 






- •• — -- - - - -I- . .. — . 


— • ! ■- *■ — ^ — — - t . — ...... . i „.,„..,., 


Ntuno 4 types of capacitors-*,- 




• 


I. 
>■ 











5. -OOSuf - p f 

6. Define working voltage - 



7. Calculate the time constant of an R*C* circuit with a I A u£ capacitor and 
100K^ resistor* 



8. Define series circuit 



9- Calculate the total capacitance: — \{ o 

1(L Give the formula for equivalent resistance in parallel. 



Solve for each of the indicated quantities. ^ 

»aa^~ AAA • C_ I 



— -AW- VA — i * "~ K 



10 V . 



X 51 



-AA/v — — - 

100 



la. 



. eov 



r 



\aOvA 



Pr 5 



4 



14. 




I0.A 



15. 



- o 



SOV+ <► 




500OA 



10V 



r 
t 



-AA/V- 
4- A 



17. 



WW 



-AW- — -i 
5A- 1 



-AAV—* 



To what Is equal If the 
voltmeter roads OTt/ ' 



Determine the current through the 1« 
ohm resistor, • *, 



1CKM 1 lOA-f 



Whet 19 the current Jn the circuity 
after 10 seconds? 



Unit VI 1 — Direct Curremt Circuits 
Teat Kay 



1. The Algobraic »xm ot th^ currants «int«ring a podta is zero. 

2. The Algebraic sum of ths voltagsa around a loop aqu&JU sero* 

3. Insulating material 

4* Eloctrolytlc, disc, polyeat*r film, wax paper, mica, ©ev * 

*■ 

5. * ,5000 pf * * 

» 

6. Th$ maximum safe volt Age a capacitor may be charged to* % 

7. .12. 

« « 

0. Circuit with only one path 

f 9. 7.5 uf , x 
' • \ 
f0. ■ . __1_ _1_ _1_ 

_ > ^ t1 ' '8.364V, HK^A. j 

12 J .790.-1-, 25.3 MA, .031 W 

,. t - 13*. 240. i- , '10^ 

14. 17.33 ■L 



V 



V 

15. 1000 



1$. .368A' „ ■: , * ' ^ 



17. 0 



t 

Fill in the* blanks-: 



Unit VIT- -Magnet ism 
Sample Tost 



1. Lodestone is an example of a natural 



2. Man-mado magnets are referred to as magnets. 

, - _ . — \ 

3. The property that determines a material's magnetic characteristic is called 
permanency or ± __ , , L . ,,„ : ... : , „ , 4 

4. Permeability is defined as the ease with which & substanc6 will accept* 
• ^ i • lines. 

5. Small groups of these atoms tend to form tiny permanent magnets called 



s 6„ When current, flows through a w*re; a magnetic _ v . ' _ 

is devel9ped around the wire* 

^ > -i 

7. HorseehoQ shapes have an advantage over the bar shapes because the_ 
are close together. . 

Answer the following questions: 

8. ' What determines the polarity of' an electromagnet? 

' * * 

9. What two factors determines the strength of a' coiled conductoi-? 

10. What kind of magnet results when low-carbon steel is used? 



s * 
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Unit VIT- -Magnetism 
Tost Key 



1, 


Magnet 




2. 


Artificial • • ' 

* 


\ 


3.- 
•A. . 


Permeability , 

JPkix ,> 




S. 


Magnetic* domains * 
* * 


• 


6. . 


Fllod 




7. ' 


Polos ' 


• > - • .. s 


8. * 


The direction of -current flow „. 


%' ■ 


9r 


The amount of current flowing in the coil 


and the, number of "turns wire 


10. 


Temporary magnet 


X 




'•' ' > . : , 


• i r 



* -:i 



j 



( 




,i1 i* ' 



Unit VIIT — Electronic Tost Equipment ■ 
Sample Test 



The pd^rmanent kijjfcet moving coil motor i? the typo used in most general- 
purpos.o, "motors ,/^This ty$$ $f m«yemont is oft^n called _ 
movement * . r 1 # 

A. taut -hand 

B. i ron *vane : ■ • 

0. !ilectr6#natt|Om6ter * 4 # . 



All* voltage* measurements* aro made with, tho motor in 
with the eiVcuit. 



5; 



1'he purpose of tho zero'ndjustment on tho cfhmropter. is to compensate for 
• changes in ^^J^jl^^, ' , l ,,„l,„„, t , ; 

• * . .,, . . / ~ 

Jioforo m circuit iiioy ba toe ted vitjt an ohmmctter, tho • 
mutft ; . t V . • 



WJven..thl5 voltmeter amkieter, and bhmmeter. are combined into a s-fngle Mnlt; 
tho emit is calle<ra ' f oV & 



A motor which converts \heat to " electricity to dMvo % a d'A/sopval movement is 
cal lod a ' ' v ■,• ' \ * 1 •+* 

1 ; ■ IF " — " 1 - fl ^ ' X. * 

When converting analog to digital, the single-step method 'has Ketter 
resolution. and accuracy than the dual- slope method^ True or False 

To measure larger current values with a. digital meter, -£he resistance in 
the meter 1$. increased/decreased, * . ' }i 1 * 




Vtom. is the most popular type of display used In a digital m^tfer? 

A. d'Arsonval - C_l«- '. 

B. Liquid crystal display , / . \ % v 

C. Electrostatic „ 

-y/. D.. Light emitting dlo.dp • /' . ^ . f t " 

: ^ '< " - ■ '. *. .- - - 1 

10, *A display whi'cH ; i$ brighter than the LED but.net jfefright as tho & 
candescent Is the** ^ ^ ". ; ^ ^ lv _ ' \ V^.'V------ ' * V x 



11. 
12, 



The liquid crystal display uses mor£/less power than ftpy other Jay, 
A 3- digit meter has a maximum range 6f 

A> 99V .. ; •>•• '"' ; ..- - .' -\i 



B. 999V 

C. 9999 V'' 
n." 99999V 



1 



« :> ■ . 
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•».»^.. .1 



in 
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Unit ^1 IT~-Snmplc Test (Continued) 



"11/ The Heart of any oscilloscope ia the 



Hu What are the two mothoda for electron bsfcm dfSfloction in the CRT? 

and 



15, VJlty should tho beam ksop moving across the CRT serosa? 

16, The tvigguring In tho oscilloscope helps to „ , 
tile display on tho scroop* 

17. Oscilloscope voltage measurements ar#: 

A. peak-to-poak 
15% RMS 

C. average - . t - , ' 

D* AC only* 

18. « Which of tho\fpl Jowin*g statements ia truia concerning transistor tasters? 

A- Leakage c*m bc^ufMtsuiqod In the circuit, while beta must be ^measured oiit 
of the circuit. • 
- B* Beta can be measured in tho circuit, while leakage* must bo measured out 
of the circuit/ \ - 
C. leakage and beta c*m b$ measured jln the circuit* 
D* Nlalher leakage nor beta .can be measured in the circuit, 

<^ 

19^ A power supply in an oscilloscope must 

* 

A* pnly produce a number of voltages 
-B . be able to produce a variety of voKages 
C. - .bo! we*JLl 'rogulato'd , 
D* all of t;h$; above-* ' # * t 

'■ ... . . • * 

20. A delayed sweep:** ... » 

/ - ■ "* ■- * 

A. is uded Iru pJLacc of a magnifier \*' • 
' ' B. is the normal 'swoop 
^ C*«t1tA8 a 'Separate timte* ba-se 
D*™all of the -above'/* 



Unit VlII--Bloctronic Test Equipment 
Tost Key 



. I. 


C 


2. 


parallel 


' 3. 


battery voltage 


4. 


power; removed 


5. 


VOM; multimeter 


6. . 


thermocouple 


7. 


false 


8, 


decreased 


- 0: 


LCD 



10. gas discharge 

11. less 

12. B 

13. cathode ray tube 

'14. electromagnetic, . electrostatic 

15. . because the .phosphor will bun* 

' 16, stabilize 

17. A 

18. B • . „ 

19. D *' 

20. D 



V 



"eric 



..-,.V V 



... y 



a5 
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Unit IX--AC Circuit^ 
Sample Test 



ldomAfy*a1ioiv cff fhe following waveforms 





3. 



4; A If a sine wave has a peak voltage of l2V\ what is its RMS value? 



.5. What is the period ^f'a 150 KHZ signal? ' * 

6. Why do largo' motors and heating* -units. use three-phaso alternating current 



Opposition to alternating current produced by ideal capacitors or Inductors 
is called /X . . r . 

and 



8. Impedance is the combined opposition of 



of a odrcuit. 



9. Impedance is measured in 



10. Throe losses of power in a transformer are 

( ■• _^ ; _ * , and 



11, A connection t$ the secondary of- a transformer lWcall$d a 

12. Define electrical isolation. . \ " 



13. Power factor is the ratio of 
in an ac circuity 



1. t0 



14. Calculate the' resonant frequency of a circuit that "contains mil of inductance 
* and 6,25" pf of capacitance?. ■ JJ . 



\ 



Solvo for tho indicated quantities: 



8 A * 



I 




\ 



\ 



\ 



Primary 

Secondary * 'i$50 turn$ 



* | 00 turns 



Secondary — 

Power into Primary + 

* r 

H4. • •• ■ 



r ■ 

' • v 



v" '© 

-ERIC 



Unit IX- -Sample Tost (Continued) 



* u * \SQ-A 

i6. w i^m^ 



17.. 



1000 h 




R = I0Q-A. 



Identify t>h© circuit dl'agram^ below. 



V 



18. 1 O- 



--o 



O— — L 



19. 



20. 



1*. 



v 1 



■A; 



/ 



Unit TX--»AC Circuits 
Test Key 



* t 



1. 
2. 

3. 
4. 

5, 

7. 
8. 

■9*. 

S 

10 



Sins wave 

s&wtooth or ramp ..wave 
square w^ve.v, , 
8.484 

6,67 U seconds 
constant potior r . 

roactaiw.0 . ■ 

w ■ ... 

resistance, reactance . r / 

ohms - 
hysterysis, eddy currents , resistance 
tap 



> 



.J J, 

12. physical separation of two -cicrpults 
fS^v. po»«f y 4PP#?.$nt ' poWfcr 



• 14/. 


1.59 MHZ 


■• *S.\ 


18.7,6 A> 281 ; 250 W 


16'. : 


2S0/> , „ . 


,17; 


656" A ' " 


18.'- 


•High pas s ; 






19, 




20. \ 





si 



V • 
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... ...v. ? .r.a. :l . : .T._..^ ,- ....i^p;.-.,,.,,.. •„■ 



Unit X- -Semiconductor Fundamentals 
Sample Test 

Atoms held together within a pure semiconductor ate held together 

A. by positive and negative charges - 

B„ in random manner 

C. by covalent bonds 

D. like the atoms within * conductor 

Current flow in t semiconductor consists of 

A, holes only* 

B, ions 

C* electrons only N . 

D. electrons and holes 

Which of the following is not a benefit of semiconductor devices? 

A, Higher reliability 
0. Lower cost 

C, Smaller size, less weight 
D> Higher operating voltages 

E. Less power consumption 

What type of semiconductor material utilizes electrons as majority carriers? 

r 

A. P-type 

B. N-typo \ 

C. TrivalentV. 

Both germanium qrid silicon materials^ are made up of atoms that have four 
electrons in their outer shell. These electrons are referred to as _______ 

electrons . > 

V 

The basic function of a semiconductor device in an electronic circuit is to 

A- control current or voltage 

replace vacuum tubes 
cJ simplify design 

r 

When an "electron breaks away from a covalent bond, a hole is created. True or Fal 

The resistance of a semiconductor as the temperature decreases. 

^semiconductor at high temperatures will function as a, * r% ^_ > 

The two mpst used materials in making semiconductor electronic components arc 

and 



/ 



117 , 

* 189 



t 




1. 


C 


2, 


0 


5. 


D 


4. 


B 


5. 


Valance 


6. 


A 


7, 


True 


8. 


Increases 


9, 


Conductor 


10, 


-Silicon sad germanium 



Unit • X~~$e*H^onduQtor Fundamentals 
Test Key 



\ 



\ 



'■ 7.V 



190: 



\ 



0$ 



\ 



118 

v 



0 
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Unit XI*-Bl«ctronic Devices 
• , Sample Tost 

1. If a positive) voltage is applied to the anode of a diode it is said to bo in 
the — condition. 

2- The whltofb^d ma^ks th© _ . of the diode. 

3. The three basic bi-poiar transistor circuits are 



4. Define cutoff. 



5. A thyristor used to control alternating currerftis called the 



' 6. Name three case styles P6r integrated circuits 



7. A diode that has a controlled avalanche breakdown voltage that can be used as 
. a regulator is the. ' diode. 

8. Ught emitting diodesJ produce light in the , t 
bias condition. 

9. (N <The terminals of a field effect transistor are- the 

, and ■ 



10. A device whose resistance decreases with light" intensity is called a 



U . A dcvl 



-vice used jcP^cr eas e voltage without a trans former is called n 



12. An increase i|h the » amplitude,. of a'signal is ; - 1 ; , - - — • , •'*.< 

True -False: ( - ^ 

T F 13. Ught emitting diodes produce light, by getting hot*, 

T* F 14. Integrated/ circuits are used for digital and analog signals. -f. 

T F 15. The bias fan a»transistor iC its operating point, . , * ' 

\ * 
T F 16 Trans is tor Xcan be used to- operate a relay from a small input signal. 

\ ) * : - ' 

T. F 17. The 'silicof-controllW rectifier is a bi-directional device- 4 f 
T F 18. A full w,ave bridge; rectif ier can be packaged as a single unit. , .. ^ 

T F 19. Some op-amps require both pdsltive and negative voltage supplies. t . 

T V 20. Capacitor coupling is used* to block excessive currents from the previous stage, 

119 ' '* 



'eric- - . ; '- , ' -. '191 v ■ * .. v ^ 
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Unit XI~-l8l|ctx©nic Devices 
^ T$st Key f 



,3. 
4. 
S. 
6. 
7'. 
8: 



Forward bios 
cathode 

common b&ss, common collector, common emitter 

the bias point at which a transistor no longer 'conduct 

j 

TRIAC 

Can, DlP^flatpack 



■Ji" 



Zoner 

•r 1 

Forward 

9. gato, source, drain 

10. photoconductivtf coll 

11. voltage multiplier 



12. 


gain 


13. 


false 






15. 


true 


16. 


true 








false 


18. 


true 


19. \ 


t rue 


20. 


true 



f 



v' 



\ 



V. 



192 



ft 



ERLC 



120 



ft 



* * Unit XU* -Circuit Fabrication, 

to Teat 

\ i 



1. What typo of pc board material l$ % used whore dimensional stability is not V^^r" 
9 concern? 

A. Bpoxy glass . > 
* EL Polyester glass 

C, Epoxy paper ' , * f 

D. Phenolic' paper 

2, Copper foil is designated *by the weight of the copper on 4 the surface; the 
term "ounce 11 indiqates 

A, ouifcos per square inch « 

B. ounces per square *£oot 

C» ounces per square met&r ? 
ounces per square centimeter . 

3; Ifwou are uaing a one ounce copper olad board wha^t would be the copper surface 
thickness? 



A. .001 

Br .002 

C. ^OOS 

D. ,004 



Hpoxy glass boards have approximately - times the flexural 

'streng^ of phonql ic -paper boards. 



„A, 2 

B. 4 

C. 8 

D. 16 



Which of the following PC boards would be the most expensive to purchase? . 

A. Phenolic paper, one ounce single-sided board 

B. . Hpoxy glass, one 'ounce single-sided board ', 

C. Phenolic paper, one ounce single- sided, sensitized \ 

D. Epoxy glass, one ounce double-sided board, sensitized. 

The chemical process used to remove unwanted copper from a PC board during 
the substractive process is called: J ' * 

A. laminating. . ' «' * 
-B. etching • 

C. plating » . - i 

' D, routing ■/ . \ a , » • \ * 

Component leads usually require relatively small mounting holes, however on over- 
sized tuples, especially those h inch and larger, you should 

*,A. increase the drill rpm ., * » * * 

B. exert greater "If eed pressure » " ■ ' ' 

C. * uge a countersink 

D. drill a smaller pilot hole first 



^ V 121 
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Unit XII-~Sample Test (Continued) ■ ' ° 

• : m ; * . 

8. The entire process of printed circuit board design starts with a basic , . 

document which is the 

* • \ 

A. master pattern 

* B, schematic diagram . 

C. i block .diagranf 

D. photo 'mask * / 

9. What would be the most accurate aid for use in positioning full-size' IC pad? 

A. Reset ink pen 

B. Rub-on transfer pads 

C. Layout dolls 

D. Crepe ; art tape * 

10. 'Before direct pattern artwork can be prepared on a circuit board, the board 
must be 

t 

A. etched * ? 

B. resist-coated 

C. free of grease, dirt. and fingerprints" 

D. exposed to light \ 

11. When exposing positive tiype photo-sensitized circuit: board, * i 
light must be used. 1 m 

A. subdued incandescent 

B. incandescent - • 

C, infrared *s % * ' 

D, ultraviolet .* 



12. Major circuit idefects* after etching, such as ed$e definition, 1 pitting, and 
voids* can be caused by 

* • A, poor adhesion of artwork 

B. dirty topper surface * % 

C. improper board preparation s * * v ■ 
D« all of the above > 

13. What is the safest etchant to make a printed circuit board? ; 1 

A. ammonium jjersulfate ' 

m " B. ferric chloride i 

C. cupric chloride • ^ 

D. hydrochloric acid ■ • ■ 1 



14. What a** the two methods of im&ge transfer s^uitab\e for producing several 
identical circuit board patterns from a single piece of ar£ work? 

A, screen printing and direct pattern 

B, screen printing and^ photoresist < 

C, direct etch and direct pattern 
^ D: direct pattern "and photoresist 



Unit XlI--Samplo Test (Continued) 



V 



IS,, When working with etchant chemicals in Jtjhe shop, which of the following 

should you do for safety 1 s -sake? • ' 

» * 
..A. stir etchants with kitchen utensils ? 

B. pou£ etchants in aluminum trays for mixing 

C. dispose 'of the contents after use ^ v 

D. dispose of etchants in the sink - 

• a 

16. Name three tools which can be used for ( cut ting PC boards., 



1. ' * 

*- 2. 
,3. ' 

17.. A cutting tool used 'to chip of f the excess length of component leads is 

* 'called ] 'cutters. y # 

*. 

18. Of the four common, drill bit sizes listed below, which one has the smallest diameter 

A. 1/16 inch ■ 

.. B s No.' 55 • . 

C. No. 60 "... 

D. No. 65 ' ' „ 

19. Of the following, which composition of solder for electronic work would work best? 

A. Lead, nickel, and resin flux 
. -B; Nickel', tin, and resin flux 

C. ', Tin, lead, and resin flux 

D. • Tin, lead and acid flux *' 

20. A good solder joint will appear 

A. di^l m ' 

B. -rough • 

C. shiny ^ - . 

D. white , • * 
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Unit XIII--Introdudtion to Computer Literacy- 
Sample Test 



at is the difference between a microprocessor and a microcomputer? 

VLSI chips contain at least " , transistors. 

A. 50 - - , .". 

B. 500 c • 

C. 5,000 ' , - , 

D. 50,000 • : v 

With what invention could mathematical manipulations be done electronically • 
rather than mechanically by DeForet in 1906? •' 1 

Memory that can be read or written by any selected random address is called 

, j> , 

A. ROM 

B. . RAM ' - \ 

C. PROM / „ 

D. EPROM 7 . . 

A term used in referring to groups of binary digits is called 

A. nibble •• ' 

B. CPU 

C Byte • ' m 

D. bit • 

What is the smallest ujnit of "information in a digital computer? * ,.. 

A- Bit 

B-. Byte 

C. Nibble - 

D. ' RAM , V 

Scientists were first to develop what programming language? 

A. C5bol # 

B. Basic * ; 

C. Fortran , 

D. Assembler » 

A program which is normally prepared in typed form on paper and not designed 
into the circuitry is logically called ' - 

Trior to magnetic dies what type of magnetic memory was available? 



A. Punch card v 

B. Magnetic tape 

C. Paper tape 

D. All of the above 
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* Unit XIII-~Sampie Test (Continued) 



10. A device which contains arithmetic logic and control units in a single package ^ 
is called a • % " 

A. microprocessor f 

B. « programmable, ROM 

C. main frame ? 

D. power supply 
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' Unit > 


CyiI.--Introduettoir to Computer Literacy 
\ Test Key 


1." 


A microcomputTer is 


a system containing^ microprocessor^' 


2 


D ' . ( 




3, 


Triode vacuum tube 


0 4 

' / • 


4. 


B 


; * 


5. 


<? 


( 

o .» 


6. 


a" , * 




7. . 


Fortran 


* 


8. 


Software 




9. 


B 


■ * 


- 

10. 


- 

A 


- 



• •: : i'l! 



. \ 
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Unit XIV— Roboticsi An Introduction for Your Classroom ^ 

Sample; Te^t * 

1. The word robot was first used by Czech* novelist , essayist, and dramatist 

in 1921.- y 

: — — — — -7— ' ^ 

2. In what operation in manufacturing assembly do robots play the biggest part? 

3. What industry uses the most industrtS^, robots? 

4. What are at least two classes or types of robots? 

»5.r* the ha5nd or gripping device is Usually attached to the. end of the robot's . 



■rv. 



'J 



6. The majority of the industrial robots are stationary? True- or False 
/ . - - . * 

7. All*robots consist of two majojr component systems. They are the the control 
system and the 

A. * programmable memory . ' . 

B. stepper motors r 

C. X f, Y limit switches 

D. manipulators \ \ 

8. L,ist at least three ways a roDCft can Wasp or otherwise hanjj^e a job. 
1. 

.'■ 2. . 
> 3. 

9. The shape of • the work envelope for a robot "is determined almost entirely by what 
three major axes? 

1 • 

■ * 2. • - • . 

3. ■ - 

10. Name' ft least five possible' robotic applications for the industrial arts 
classroom; * 

4 

. 1. ■ . > 

3. ■ , * ■ ^'a 

4. y » /• 



5. 



4 



199128 




Unit XIV--Robotics: An Introduction for Your Classroom 

Test Key 



1. - Karl Capek * > * 

2- welding * , - 

automobi le * ■ 



4. non-servo controlled, servo controlled and remote controlled 

( - " /; 

5. manipulator , " . . 

6. . true ' '.. - A 

■ x - 

7. D 1 

8. Mechanical grippers, hooking on to a part, scooping or ladling, electromagnets , 
vacuum cups,, quick disconnect bayonet sockets * 

. ■••■^ 

9. 1. jointed arm N 

2. spherical coordinate w * / 

3. cylindrical coordinate configurations . , 

10. spot welding, arc welding, electronic component assembly, machine loading and 7— r> 
unloading, material handling, assembly and quality control, research and, development 
metal casting, using wax instead of molten metal, * ^jj 



.Unit XV-- Industrial Electricity/Electronics 
Sample Test % 

1. Explain how electricity is produced in an AC generator. * * 

2. • Define counter EMF and explain its importance to the operation of electric 

motors . " • 1 ' - i - . . 

3. Name four pieces of information found on motor name plates. x 

4. Name four* types of AC motors. 

5. -Explain how heat is generated in spot welding. 

6. List three uses (besides wel'ding) for resistance heating. 

9 

True-False: ' ^ ■ 

T F 7. Electricity can "produce chemical reactions. 
T F 8. Aluminum ife refined by an electrolysis reaction. 
T F 9. Oxygen can be separated from water by electricity. . * 



T F 10, High frequency radio waves, (microwaves) c&n be used to product heat.. 

T F 11. Incandescent lights produce light by producing an arc in a'gas . 

v 

T F 12. The speed of an AC motor is related to the voltage, 

'* . * < 

T F 13. Generators lose power. 

T F 14. Copper can be electrically plated to other metals, , I 

T F 15. Chlorine gas is produced by electrolysis of salt. 



* ' Unit XV,r- Industrial Electricity?Electronics 

Test Key * < 

As the armature revolves through the magnetit field, current is induced in the 
'Wire, The p0iarity and amplitude are dependent on speed / and angle of armature* 

Counter EMF is a voltage produced by a motor that opposes the applied voltage. 
Counter £MF limits the current in^he motor to^safe levels. 

Brand} speed, horsepower, voltage,: current, cycle, phase,, et al * a * \a 

* % ■ 

4'*' 1 > 

Hysteresis, split phase, three phase, repulsion induction, shaded pole 

% • 

As current passes through the weld the resistance of the junction of the dissimilar 
metals produces heat. 



Incandescent lamps, *arc lamps, radiant heating, infrared heating 
True 

True _ • 



r 



True 
True 
Fa.lse 
"False 
True 
True 
True - 
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TOOL LIST . . 

.■■■'WJ 




.-■■■■jjAt? 



.Hani 



Tools 



Alignment Tool (set) 
Apron- -Rubber/Sol vent Resistant 
Benders , EMT . 
BenderS, Hickey 
Bit, Auger (set) 
Bit, Screwdriver (set) ^ 
Bijt, SpeecK (set) 
Brace, Ratchet } 
Brake, Box and pan 
Breadboards 
Brush 5 Drafting 
Brush, Wire . , " 
Capacitor, Substitution Box 
Chisel, Cold (set) 
Coil Winder 

Countersink, High Speed 
Crimping v Tool % \ 

CJurve Tracer 
Desoldering Tool 
^Die, Letter \set) 
Die, Number (set) 
Divider, Wing- " 
Drafting Board 
Drafting Equipment (set) 
Drill, Electric, Portable (1/4") 
Drill, Hand (1/4") 
Drill Stand, Fractional) 
Drill, Twist, (letter set) 
Drill, Twist (number set) 
Drill, Twist, Straight shank (fractional 
Extension cord 

jFil.es (see specifications for listing) 
File Card and Brush 
File, Jeweler T s (^et) 
File, Needle (set) ' 
Fish Tape y 
Function/Signal Generator 
Gauge, Screw pitch 
Gauge, Thickness (feeler) 
Gauge, Wire and sheet metal (American) 
Gauge, Wire and sheet *m§tal (U.S.S.) . 
Goggles .(spectacles) , Clean observation 
Grinder, Pedestal * * >' 
Hammer, Bjall peen (12 oz. and 16 qz>.) 
Hammer, Claw (16 ox,) 
I.C. Insertion /Extraction too^' 
Knife, Electrician's 
Level. 

Light, Extension v 



r? 




set) 




> 



X 




Hand Tools (Continued) 



•ill 



fogic probe 
Magnet , Bar 
Magnet, Horseshoe 
M^ter, j^nupeteir 

M^ter, kalvanomeht > 
Meter , Inductance 
Meter, Volt-ohm (multi- range) 
Meter, VTVMpr Electronic 
•Neon Test Light • 
Nibbler, Hand operated 
Oiler, Bench v 
Oilstone, Combination, India 
Oilstone, Combination, Silicon carbide 
Oscilloscope^lSMHZ, Single tract 
0scilloscope-50MHZ, Dtial trace 
Pipe Cutter 
Pipe Reamer 

Pliers, Combination (6") 
Piier^, Duckbill 
Pliers, Diagonal cutting 
Pliers, Needle nose 
Pliers, Side-cutting 
Pliers,, locking jaw 
Power supply 
Press, Drill 
Punch, Center (set) 
Punch, Chassis (round set) 
Punch, Chassis (square set) 
- Punch, Pin (set) 
Punch, Whitney hand ' 
Reamer, Electrician's hand 
Resistor, Substitution Box 
Rule, Steel (12") 
Rule, Folding * 
Saw, Coping 
Saw, Hack (hand) 

Saw, Hand, Crosscut \ 
, Sawj Reciprocal 
0 Scissors • ■■ ^ 

Screwdriver, Insulated (set) 

Screwdrive, Phillip^ (set) 

Screwdriver, Retaining type 

SHfiar, Squaring foot 

ShTEririy Face / - 

Signal Tra^r i 

Snip, ;^ ' ; , 

Snip, Aviation (fight) 

Snip;s, Tinner's, Straight (#8) 

Soldering Copper, Electric pencil 

Soldering Pencil --control led heat, ground tip 
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'Hand Tools (CdntinWd) k 

Soldering Gun, Electric j* 
Square, Combination . ' 4 
Square, Steel Framing 
Square, Try (6") 
Strip Hester- -Elastic 
Tan and Die, NC (U.S. standard) (set) 
Tap^and E)ie, NF (S.A,E.) (set) 
- Tap ^cOtKe,, Pipe (set) 
Tester, Transistor ^ 
Tester/ Tube 

Tray — Plastic — Acid Resistant 
Welder} Spot 

WjLre Wrapping tools — Hand 

Wrench, Adjustable end (6") " % 

Wrench, Allen key (hex) (set) 

Wrench, Nutdriver (set) 

Wrench, Open end (set) 

Wrench, Socket (3/8") drive) (set) 

Vlrse, Circuit Board 



j 
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APPENDIX 3 
i FIRE EXTINGUISHERS 




Fire Extinguisher • ' . 

Each fire extinguisher v bears a letter (which usually* has a metallic 
.or green background) which indicates whatj-class of fire the. extinguisher will 
successfully put out. Water types o£ extinguishers, wtiich are effective for Class 
A fires, qan be of several kinds: stored pressure, cartridge operated, water 
pump tank, and soda* acid, 

* - * ** . 

Foam extinguishers are successful for Class A and B fires, while carboy 
dioxide and sodium and potassium bicarbonate dry chemical extinguishers are 
effective for-only Class B and C fires. Multipurpose ABC dry chemical extin- i 
guishers, in either stored pressure or cartridge operated types, work for A, B, 
or C glasses of fires. Class D fi*es should only be fought with special extinguishing' 
agents approved by recognized testing laboratories^ (see chart on the following 
page). " " * ' . 

If clothing should catch on fire, avoid panic- The flames should be smothered 
by wrapping in a blanket or coat, or by rolling on the floor or ground. 

* 't 

Fire Prevention > N 

1. ^ Do not overload electrical circuits- ^ 

2. Do not use frayed 01^ defective electrical cords. 



3- Do' not allow any electrical repairs to be made by the students unless 
they are supervised by the instructor . 

4. Do not use gasoline for anything except to run an engine. 

5- Do not prime the engine with gasoline while it is running.. * 

- * ■ * . * 

6. Do not w&ld near gas tanks, fuel lines, or ai>y combustible materials. 

7* Retain gasoline and stqre i^ in a safety can only.* ' * - , \ 

8- If a fire should occur, use the proper extinguisher 3 (see "chart on the 
following page). / ? ' 



A. Carbon dioxide: all electrical equipment 

B. Foam: oi^, gasoline, grease, or paint * 

C. Soda-acid: wood, cloth, paper or rubbish > 

d» - If- 

D. Vaporizing liquids: general purpose « \ 

$. If a -fire cannot be readily extinguished, keep calm, evacuate the shop 
immediately, 'and turn in an alarm. ( 
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KNOW YOUR FIRE EXTINGUISHERS 
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WATER TYfi 




STORED 

pressure 



ft 



t 



CARTRIDGE 
OPERATED 




WATER PUMP 
TANK 




FOAM " 




FOAM 



CARSON 

DIOXIDE 




co I 



DRY CHlMKAl 



SODIUM OR POTASSIUM 
' MCARiONATE 




CARTRIDGE 



Of EH AT KO PRESSURE 




STORED 



MUlTl PURPOSf 
AtC 




STORED 
PRESSURE 




CARTRIDGE 



OP ERATED 



CUSS A 
FIRES 



A 



WPOO FA/ER, TRASH 
HAVING GLOWING EMMRS c P* tu M'Ml 



YES 



YES 



, CLASS • 
FIRES 

FLAMMABLE LIOUIDS, 
GASOLINE* Ott. PAINTS. 
GREASE. ETC. 



NO 



ELECTRICAL EQUIPMENT ,. Iff" 11 !- 



OBSOLETE 

UPDATE 
vAm FIRE 
IXTWOUaHMM 
CAPAHU1Y— 
ASK FOR 
"ffcAOE-M 
RPfiATE" PfME 



NO 



OBSOLETE 

op*h 

your use 

EXTNtiUtSHMQ 
CAPAMUTT— 
OR HM * 

UPMTI*' PRICE 



OBSOLETE 

UPOATE 

TOW RRE 
EXTINGUISH! N6 
CAPAftUTY— 

" "TRABE-JR 
UPOATT PR** 



NO 

(OUT. WILL 
CONTROL SMALL 
'SURFACE FIRES) 



NOvj 

(RUT Witt 
CONTROL SMALL 
SURFACE FIRES) 



NO 

.(BUT WILL 
CONTROL SMALL 
SURFACE FIRES) 



YES 



YES 



YES 



YES 



YES 



YES 



YES 



NO 



NO 



YES 



YES 



YES 



YES 



YES 



CLASS 0 
FIRES 



cow tw ifit 



SPECIAL EXTINGUISHING AGENTS APPROVED BY RECOGNIZED TESTING LABORATORIES 



COMBUSTISLi METALS 



METHOD OF OHRATION 



PUU UN- 
SQUEEZE 
HANDLE 



RANGE 



30!- 40' 



MAINTENANCE 



CHECK AIR 
PRESSURE 

GAUGE 
MONTHLY 



OBSOLETE 
« update 

YOUR FIRE 
EXT1NCUISHUM 
CAPAS1UTY- 
AM FOR 
"TRADE-** 

uPOATf rwa 



PUMP HANDLE 



> HANDU 



30'- 40* 



OISCHARGE 
A NO FILL 
WITH WATER 
ANNUALLY 



OBSOLETE 

UPDATE 
YOU A RRE 
EXTIWUISNIM 
CAPAHLm- 

ASS FOR 
k-TRAOt-W 
«VPOATT PfttCI 



OBSOLETE 

UPDATE 
YOUR FIRE 
EXTlNOUISHIKt 
CAPAMUTY— 
ASA FO* 
" TRADE- M 
UPOATT' PRICE 











J! 


PULL PIN - , 
SQUEEZE 
LEVER 


RUPTURE 
CARTRIDGE- 
SQUEEZE LEVER 


. % 

fULLPIN 
SQUEEZE 
HANDLE 


pull Pin - 

. SQUEEZE 
HANDLE 


RUPTURE 
CARTRIDGE- 
SQUEEZE LEVER 




S 1 - 10* 


s'-ao' 


\ 


IMC 


WEIGH SEMI- 
ANNUALLY ' 


WEIGH GAS 
CARTRIDGE* 

CHECK 
CONDITION OF 
DRY CHEMICAL 
ANNUALLY 

4 


CHECH 
PRESSURE 
GAUGE AND 
CONDITION OF 
DRY CHEMICAL 
ANNUALLY 


CHECK 
PRESSURE. 
GAUGE ANO 
CONDITION OF 
ORY CHEMICAL 
ANNUALLY 


WEIGH GAS 
CARTRIDGE 

CHECK 
CONDITION Of 

.dry chemical 
annuallV 
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NOTES: 



Class D Fires - In hot metal areas which may use magnesium, titanium, zirconium, and sodium, one 
must provide Type J) extinguishers or D rated dry chemical available for use on metal fires, . 



It is Important to use the correct extinguisher on the proper claps -of fire. 
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Safety Recordkeeping » ' 

One of the primary reasons for keeping health and safety records ^s to 
focus attention on problem areas so) that corrective measures can be taken. 
The evaluation of accidents that have occurred, using a specific form like the 
one presented in this section, requires that the instructor look for; causes 
and make plans to correct £irpproblems which may be present. Good safety record-* 
keeping in this area also provides basis for evaluating the safety program* in 
use and initiating needed changes in procedures,or facilities. 

/ * * c -» 

\ 

Safety records may a^so help- to protect the instructor and t\}e institution 
in the event of lawsuits. Although parental permission forms , safety tests, 
$nd safety instruction records do not provide a complete defense against such 
actions, they do tend to show the instructor was acting in "good "faith" and may 
be construed as a partial (defuse in some courts. * 

" 4 

i Sample record forms, both a school's records and an instructor's records, 
If^^hpresented at the end of this unit. They may b& reproduced or modified to fit 
the needs of a particular teacher fcr institution. The purpose or use of these 
forms is outlined below. Also included are copies of OSHA forms //100, #101, and 
#102, required of businesses and institutions that are under OSHA provisions. 

School Records 



1. Accident forms 



A, Accident reports should be made out^as soon as possible -after an 

accident has occurred. Copies of the reports should be retained in 
the instructor's file. Additional copies should be filed in the 
appropriate administrative offices. 

B* A variety. of accident report forms are available; however, they should 
all contain the following information when completed. 

. \ " 

1. What \gas the nature of the accident? What were the circumstances 
leading tip to the accident? Whats yras the nature of the injuries 
or damage? What were the persons involved doing? 'What unsafe act 
or acts were committed? What were the direct or indirect causes? 
What machine, tool, substance, or object was most closely connected 
with the accident? What corrective action is indicated? 

2. Who was injured or nearly injured? Who were the participants ^ 
in the accident? Who committed the unsafe act? Who were the 
witnesses? Wfro administered first aid to the injured? Who 

. , . completed the accident report? 0 ■ 

3. Where did the accident occur? Wherq was the instructor at 
the time of the accident? Where was the ^injured person with 
respect to the machine, tool, substance, object, or person 
most closely associated with the accident? 



HO 
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4 T When ^jd the accident occur? When was the accident investigation A , 
made? When was the accident report completed? 

5. Why vjas -the unsafe act or hazardous condition permitted? Why did 
the person act unsafely? Why did the accident occur? ~ 

6. How did the accident happen? How did the physical environment 
contribute to the accident? How can similar future acoidqnts be 

r prevented? . * 

II- Records of Safety Committee Meetings , ^ * 

Each institution 1 *- safety c<fltanittee should meet periodically to discuss 
the safety program being used and tp^ review rebeinmendations for improving 
the program. \ 

4 

III. Safety Inspect ion_ Records ; 

Records of every inspection conducted in the vocational education and 

industrial arts laboratory should be filed by the institution. 

. > 

IV, School- Wide Safety Efforts and Programs 

Information detailing the program in use in the school should be on file 
in the main office. > 

Teacher Records * 



I. Safety Instruction Records 

Records of safety inspections, schedules of safety talks, and signed sheets^ 
acknowledging safety instruction should be v kept by the instructor. 

II. Parental Permission/Consent Forms 

Written parental permission should be obtained before minor students are 
permitted to use tools and operate equipment in industrial education labora- 
tories. The purpose of this permission is to emphasize that, safety is a 
cooperative effort, and to impress upon both students and parents that there 
is a certain degree of danger invoved in the use of tools and equipment. It 
also offers the parent the option to prohibit the student's use of tools 
or equipment, if sp desired. 

III. Safety Tests ^ ; ' 

■ ■ ■ ■ 

Instructors should administer appropriate safety tests to students before 
allowing them to use tools or equipment which could cause injury.. The 
completed tests should be filed for reference. In addition to the test, 
a '^statement of acknowledgment 11 should be filed with the safety test. 
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IV. /Hazardous Conditions Reports ' ., * 

Any potential health or safety hazard should be reported in writing. Reports 

shouldibe kept on file, n6ting the action that has been taken to alleviate 
the hazardous condifon. 



OSHA Records 



Records required by the Federal Occupational Safety and Health Act are included 
here to provide administrators and instructors a guide for some other types of records 

v 

I. Form #100 - Log of Occupational. Injuries and Illnesses , m — ' 

II. Form #101 - Supplementary Record of Occupational Injuries and Illnesses- 
Ill. Form #102 - Summary of Occupational Injuries and illnesses for Calendar Year« 
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.STANDARD STUDENT ACCIDENT REPORT- FORM 
Part A. Information on ALL Accidents 



1 . "^oime: 



A Home Address: 



School 



3, 
1 



Sex: M O FQ AgeJ Grade or classification 

A.M. P.M. Date: 



Time accident occurred: Hour 

Place of Accident :</ SchooKBuildingQ School GroundsD To or from School □ 

HomeQ Elsewhere Q 



be 



X 



Abrasion , 

Amput at ion 

Asphyxiat ion 

Bite 

Bruise 

Burn 

Concussion 

Cut 

Dislocation 

Other (specify) 



Fracture 
Lacertft ion 
Poisoning 
Puncture 
Scalds 
Scratches 
Shock (cL.) 
Sprain - 



Abdomen 

Ankle 

Arm t 

Back 

Chest 

Far 

1: 1 bow 

Eye ^ 

Face 

Finger 

Other (specify) 



Foot 0 

Hand 

Head 

Knee 

Leg 

Mouth 

Nose 

Scalp 

Tooth 

Wrist 



DESCRIPTION OF THE ACCfDENT ' 

How did accident happen? khat was student Joiij{;? Where 
was student? List specifically unsafe acts and unsafe 
conditions existing. Specify any tool, machine or equip- 
ment involved. * . 



6. Degree of Injury: DeathQ Permanent ImpairmentQ Temporary Disabi 1 ity □ Nond i sabl ingQ 

7. Total number of days lost from school: (To be filled in when student returns to school) 



Part B. Additional "Information on School JuriSdict iofi Accidents 



Teacher in charge when accident occurred (enter name) 



Resent at scene of accident; 




Yes 



9. 

... S 

< < 
o 

S o 



First-aid treatment ^ By (name): 

Sent to j^chfool nurs e By (name): 



Sent home 
Sent to physician 



By (name): 
By (n*me): 



Physician's Name: 

Sent to hospital By (name): 

Name of Hospital 



10. Was a parent or other individual notified? No_ Yes When_ 

Name of parent notified . 

By whom? (enter name) . ; 



How 



.'4 



1. Witnesses 



1 

2 



Name 
Name 



Address 
Address 



JKIC 



143 / •■ ' 

2 w :m. 



Page 1 of 2 




) 



1 •* 


Specify 
* Activity 
Athlet tc field 


Speci fy 
' Activity 

Locker 


Remarks jfl 

What recommendations do you hove fofl 
nrovpntlno other accidents ol thi»s . 

tVDG 9 


Au J i t o r i urn * 


Pool "* 




Cafeteria 


Sch: grounds 




Classroom 


.shop 






Corridor 


Showers , * 




O 


Dressing room 


Stairs 


: , — • ■ •■ •■ " :• v 




Cymnasjum 


Toilets 5 


./ 




Home F.con. 


washrooms 






La bo rat or ies 


Other (specify) 




! 




S i gned : Principal 


Teacher 





causi-: 
i 



Unsafe Acts (nrark basic c&use) 



3. 
4 



8. 
9. 

'A'hv 



□ operating without authority 
□operating at unsafe speed 
□making safety device inoperative 
Qusing unsafe equipment or equip- 
Qment unsafely » 

□ unsafe loading, placing, mixing 

□ taking unsafe position 

□ working on moving or dangerous 
equipment % 

□ distraction, teasing, horseplay 

□ failure to use personal protective 
dev ices 

isjs the unsafe act committed? 



Unsafe conditions (mark . cont r ibut ing cause, if an;J 

10. Q inadequately guarded 

11. Qdefec^tive tools, equipment or substance 

12. □hazardous arrangement 

13. Qunsafe illumination 

14. Qunsafe ventilation v . v 

15. Qunsafe clothing t 

16 . a Qunguarded 

17. Ounsafe design or construction 



Why did the unsafe conditioQ exist' 



t 



C.UIfir.S TO CORRECTIVE ACTION: 
Unsafe Act 



1 . 



Stop 

■iv— "Study" - 

3- I nstruct (till — show~-;try--check) 

4 . Train 

5. Maintain discipline 



Unsafe Condition 

1. Remove 

2. Guard 

3. Warn 

If supervisor can't handle, then 
4- Recommend for (a) own supervisor, or 

(b) other supervisors, or 
^ ^ (c) safety committee, or 

(d) maintenance .dept. , or 

(e) . r 



5. Follow up 

Based o/i the cause checked above, indicate below the* corrective action you are taking 



What have you done to prevent similar injuries? 



"V5 
~4 
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School 



MINUTES OF SAFETY COMMITTEE MEETING 

v Date 



Address 



Members Present 



Time* Meeting Opened 



Absent : 



Minutes of previous meeting' dated 
Comment 5 - 



were read. 



UNFINISHED BUSINESS AND OLD RECOMMENDATIONS, BY NUMBER ONLY, NOT/DISPOSED ^)F; - 



RECOMMENDATIONS COMPLETED SINCE LAST MEETING: (Record by recommendation number only) 



NEW BUSINESS: 



Inspection reports were reviewed and discussed. 



NEW RECOMMENDATIONS: (Number consecutively from previous recommendations and describe*) 



REMARKS: The following accidents which occurred since the last meeting were' discussed: 
Date of Injury Employee Cause Recommendations 



OTHER COMMITTEE REMARKS.: 



Are .Safety Posters being regular ly received and posted ? 

Put additional remarks on the reverse side 

Meeting adjourned^ % _ N ext meeting to be held 




' rjj of Comm i t tee. 




ACKNOWLEDGEMENT OF SAFETY INSTRUCTION AND, PLEDGE 

1 | haye received the SAFETY INDUCTIONS regarding the operation of the following 

power driven machines. I fully understand the importance of these rules- and regulations, 
.-ind I am fully aware that the violation of any one of them may endanger myself and others 

My instructor has demonstrated to me the proper methods of using each machine 
listed by-ow and has pointed out the safety precaution* necessary to avoid injury. 

I- have demonstrated my ability to use each machine listed* below in the presence 
of my teacher. I, understand the safety precautions involved and I understand how to 
ensure my safety through the proper use of the machines. I am confident that I can 
opera'te these machines safely. When in doubt about the operation of any machine or . 
othe ^equipment , I wi 1 1 consult the teacher before proceeding. 

,(Name of each (machine to be written in by the pupi.1 after he/she has passed the , 
safety test and demonstrated the ability to use it.) 
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'NAME OF MACHINE 


DATE 


— : — x ■ 

STUDENT'S SIGNATURE 


TEACHER'^ INITIALS 


1 








- T 

2 








3 " 








k 








5 








6 








7 . 








8 


.* 


i 

_t 




q 








10 




0/* *■. 





I have passed' the tests covering safety in the shop and the use of the above- 1 i sted 
machines. - 

I promise to observe the SAFETY INSTRUCTIONS and to follow the instructions given _ 
in the demonstration. I may use the machines only after I have been properly .nstfuctea 
>in their safe use, and I have received the approvalxof the teacher. 

S Igned _- 



School 
Date 



Instructor 



pupi 1 
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SAMPLE PERMISSION FORM 



■Hi* 



-•"4 



7" (studertt*-s najne) 
equipment in the ■ ; 



has our/my permission to operate the 



_1 aboratory 



at 



School. It is understood 



that instruction in its safe operation will be given before he/she is allowed to 



... U-Y 




'mi 



use any piece of equipment and tha-f~Tfte/she will be pro£fcf*ly supervi sed at all times. 



In the case of $n accident, it^is preferred that he/she be given treatment by: 

\ ■ . . ■ > , . 



Dr: 



?rA ' t Vfi. 



A* 



"^V""" 



fft;' 



or Dr ; 



Our home phone number is: 
Our work phone numberis: 



neither parent/guardian can be reached at the above numbers , please notify 

^ .at 



Date: 



^ (responsible person,} 



(telephone number) 



Sighed: 



(father/guardian) 

s 

(mother/guardi an) 



(othiT— •specify" relat idnship) 



■■WE 





:r.;. 



:.V .'» 
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HAZARDOUS CONDITIONS REPORT 



Date 



TO 



(Building Administrator) (Position) 
Description and Location of Health of Safety Hazard 



(School ) 



Suggested Solution 



Distribut ion 



Teacher's signature 



Original 
1st Copy 
2nd Copy 
3rd Copy 



Building Administrator 
Department Chairperson 
Jeacher Reporting Hazard 
Parish Safety Officer 



Action Taken 



By Whom 



148 



(Signature) 



i. 
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1 ) 
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LOO Of OCCUf ATIONAL INJURIES AND ILLNESSES 



PI 1 UHDAtlll < All S Vms wf ir^uurd l<? tfcof* mfo<i»AiH«n tW«i oci^oovtHitv** 

*tt> Honfiiat «<^|lH)Ml jHjf." t*4 IK*-* nonftlil Mimiraiul 'JJr"*» »hM* »*^^ mm- •* 
mo«« \»l Ito foUo»AA| Ion »f cohwioum>«ii if iifhUon of »wti o« motion tt«fiif<« le t<MHMi 
fO*. m •»*««.*] Ur»1f*«*l )*<Wi lS*n ft* «4) ~* 

Hoft to«f»r»* tclUtitonf ipf*w oolite ellw w*t «f f»»m 



4* 



CAM ON 

PlLt 
NUMNfl 

III 


OATf Of 
INJURY OA 
OMMTOf 
NANM 

Ill 


EMPtOYftjlNAMf 
\ru* wtt *r wM*< -un*i. i** mmi 

U) 


occur A HON 

Mttvfv w«« p*t 

* 

Ml 


/ 

OCPANtMCNT 
tint* Mpfitmtni 

s 

<•) 


Of SCftt'TtON OF INJURY ON ULNftt 


t AUNT <K ANOOOVCOWf Of CAMS 


1 — r T 1"""* " 

TtAANNATKM 
ON H MftANt N f 
YNANffiNi 

If «M *4l^MA M 
^•"•^••••^ 
««<M|fl1l 

i mm* 

«IM 


NMnn trf lf*w*Y IHn«M «rvd Fmi(|) «4 
to4rAfl«i«4 

jrp>H •> »w«fi '#* t^*t ilium wf0M 
AnMmlfn 1H r^M ******* 

■ Ml 


•« McaT* 


DfATHt 
Ml 


L09t VfONKOAt Cams 


NONf At At 
CAAtlmTMOur 


w mi — 

to«V » ir^ Aiy> 

Ml 


10»T WOAHOAYt 


fWtOAYf 
mw*m In ****** ' 

••IMl '■" 


tnwr n.nnj 
•* tlW AWAT 


Iwi^V 
***** 

NOA« ACT**- 
*TT mm » 1| | 
•» Iwi 


■■ ■'■ •• — 


-r- 




. , 


t 


- - 


: * 


V ■" 






^' 




1 






















■ 
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■ ^ 
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HOTt tMifNOTiMtwtlfm Kn# H ^ |Ht 



II 0rcu«+t>«Mt**i4iM««rtNNtt«#fft . ; 
22 Put! IneJtr • •! IM hin|i ipm «m m 0 
11 Hcimii i*cy ««Mbfio«i 4mt i* i«ajr Mjtaii 

1< y« y*m (fy»Ni «rr«u *fHUi muimN) 



25 D»^4<«» »♦ f*t»t*< ATM! (««Hf 

lAAit ip»k m* fet lilt t 

, H PN1#CT» KMtHNi »ltk IMMltf 4 MM 






CHANGES IN EXTENT Of OR OVTCOMt Of INJURY OR ILLNESS 



I*** m • ««* *i»Hh •n*»Uinqwn * V +• »P irt f«»t 

vpiii *• 4J bt -«m4 * «a* «Mn "M*k •« e»»;«aia. »• 

.» f «f«tf «m»H">" ** luv| mad**! MieimiM »wt 

wki lot* *n»4ey* .Iw.l W ii.««i lO *J«U ta W*ad Ml. ■ 
iftoti mn»«d m s«tMiui t. **a Uu »»m b ti ti km watidayi 

U IMlM »Mf« If *» •* OCf«a*l»a»at 



Imi lft't icfttfftM H work . and ihi n nard af-tb* dmeta. 

0* <rimi w * A. **4iot 9 P ifcooM b< Lff * oui *r*d Ibf 

4iU »>( 4« Jlh f«W«i4 in cwfamn • 

IV tWlifl lull* '.<V a (IM tbo*M V >«w4 oy» 4 IM 1*4 H 
U\m i«u*4 IM be naftjacmdtVk. Lufupfct Mr A «* wharf* M 
kwi ckuiMoirJ nut twba work iif t i td.aeectie wbich *n miiuily 
aW*>i to M*W>t awOxw) ve+taaent Wl leiee wai dtkim!*** 10 
tM«« «><M o«*y Aril aw) 



n>o*r>*eni occvvahomal minuts a>d ileniuu ■* 

waw y md ewatfc, m tha key* of •* 

tt OtCVTAflOSAl tlt>ESSI5:*f . ; 

ll Ot^lT ATJOK4L INM RlfS •»*€* «** <* Mt of 

IM P.*. rkw,. ftJft>W fcWwUMW S lata * *0?» Of O)a*ae0. 

twJa %m »m4U JbO. at caidi ad Hill A«t MM than fowl 4*4,) 



HOlt Aav «m HkI mt#m Jaa) »»*»A»r» »»H •* rat***** 
LMirt H U -li u mm •# M«rt »f Ota irliwvi fa* rt<«w 

* orrtPA no* ai mwrr w any o*or niDmi m. fractwc. 

flM »#»f»*UUW», <«C ! vbaat W I Ki ll • *Wl K(T#H 1 from a* 

aanowMe mvoHmj a oa*oa wu*w m m «««^ imr^imi 

•Mft v- Itvm «<M •af««i>t* Iw <Mr4iv«M *»« t»«MJttfl ■ !• JN 
O&VfAtlONAl III ** U» «l M » m» tbCMr:iri 

M>i.ito>n k« «u«*t, %om *«* «m mM*iM4 ft** m MCMrattMal 
■MO c*««a H I'MMW tM4ra^KV«ial mmcuu* 
ff^iMtnt .It im^i M*i« aM cktwaat HL^vmi m *»>k* 
«M a* ^»om4 *y »Atlii«)« ».^*t*oi m «Vw I CaaUct 

•n4 ^AaaVli UniHn «1iLm4 fa* to awatw 4f daiulru | ir<%*4- 
aa*> iaW««ik mMw^t^^-tM * oaf ta W »»(^tw ' «4 
f*» lw« I «m r**J»*+ W lai^marta*. aaam^f i ff ajwk ttii av*y a#a 
r«« TV« n* (aMlcMHiiii! aaMw.ia4|naM ia W ia»4<rf4 
Hltdw cawffcfM btt>i| W Aa t^aai «T Maaiaai »M a>n Ifcai *m 

( tlll U r^ aa n a n al Ifcm Pnaawl ax lHaaaJaw 

1 1 ■!>»*» • o«ta.l i«inwiiita>. Kltwa at rtafc i^aMd f«v 

Man i <bi««a.al W** aa |»IUW M M> »— a . •« 

ill! Da* U**uaa af Um la*p ilWuaaxiafcoaail 

* laaia^trt S«aH««M aaa«Vi«an. cmal «wla?^l 

tiiMvw *** wihaa fMw w a, ,>m aaii y / 

«ll> Ktaywta— t Caia^ rt iwi Da) nTm Ainu 

l^waaM f MaaM mM .a^a^a#aia t TV^'^aaa^Hca» 4 »iiiaM - 
^ «ua MilMUMh, *Hl», pari atfaajwa.fajajat'i Imm|.H< 

tj4| vW,^ iS,i«raaf lHwU»« Hittma) 

Infill Nw aa am kM **rt*n «4mmm. imm, m 
•«ha« mtoii a^iaaj^i »r iiiWa a»«Mii4i, k^a«*«tn i Jfafa .aa 
•aVM a*a»« p waaaaa fH M^aai. vaato« wmM mfc . af ««W 



Ptaarw aatraMa. M liaaiafM aMtctmii yiyi a»cl» a»f jiathnai. 
k<< u t^M, pnMiwwn H aflu< tkwuh m<h *i frM mi tavhy**. 
. aiiilK* »W l«M»,ak- 

tH) LwratMU Dua l« r>yi^»» A|aHU^Olti«j lliM Ta^K M^icmlil 
jj f^aiHfki H<»U«<p4«. iwiMta4ka. hiai r^ha^utoa 4»d uih«j 
fffacla af «arwaair^nul k**i. fnarv^. /io*ib»u *nJ iffitti W 
ta»«*««a !• bv u«ii>ara)w«j.c9ittioa) awuia. cfucii af toMimf 
nAiitan (iMHufca, X-nya. raAwnKafTKti of *©M©*u»if ia4a»- 
•m« in«|aWi4 naJ» 4 Utranoki i»vi. mic/o>>**<i. lunbuin) m* 

|H) Pw aa < m Aiaocrital ^irt Rft>»tc4 Tr»a«» 

luKxftaa ?»o«at k.iuct4 Man.* lo«. qrMvitto. lnw,yna»ii«. 
•xa) VajMw. Rayi..v«l> fJiffiaajMfU. i*4 •tiwr coaWiiram aW ta 
NftfMi^a, ibihtiaaj aa fwwt 

1»| ARO>arp«avfji ^ui tM u wi 

Lt**ak? Aat^ji, aoK^Soia. MTatUMi MfaitiM. m»J«ja%Ri 
V*4 btt^m Immm i f.*>4 a«*ta»niM«. ItiMofUimuui .ck«iJkhJ* 
aajrc««k.a¥ 

ft 

MI04CAL TRCAlUlKT UdaJaa ajaatMftl lortwt thaw Hiat 
u4) aJrpiMittiaJ W a afc y Md*a a* i r na?»»m4 aaaftaiiwu) r<r«oM««l 
ajhki *f it»*aW ct-ki* a# a fektkcuR. M«a>al maiPKnr 4m% NOT 
luck* r>tl »J Ui Atmanl loM-UaM Uf*(a>«M tm4 iMtwqwm cbKr*a* 
baauf »*tmrt ami-lui.tr^ti. aajni. «p^HTH"J *• ih.*fc»ch (J« ao* 
aaHoMJy tf^wa ma4;ra| cm*) «vm tfcaaa* ft*n&4 kr » r** wc«aa « 
rrant<<< 4 p* af<aaHMl EawoMiafl. 

LirAHISHVif Ht A a>*k a*>»aa< k*calwa> •Mif tn i»-»*k U 
(M Vi«f aa Hmi atnkti aa MtfrtrlaJ apatihoai «> HrfV ('« 
a«an|4« a. fatiaay. «t«a«. iiKiwim, iMiMr. lum. 

iawK iia*, uki c-IW«. o» wtid *4irioi»iMliw onVtJ. 

»Mtc ikntiMOy •aaaiatt a<tr*n,» art rarfatmtJ a< a ».B|k »*>>Mal 
Uol:o» I«mJi U CMUMt fajMlnKtiaa) a<tmbt% oawiilaat Ham iM 4 
a#i aHytKai rajcatM* at a kmbai r«a)l). aa*^ ariivriy thill f<> i-<mc« 
u • upiiiti «uWi*(wi 

>c* ffauM in*C*< M ackrtiiat a* H»^*kafi. ca^»«nKt*a«. 
irvia^ut^a. cenwaanKattoa*. an4 ckxtttc. a«a1 MnHaiy i#r-»ce». 
•*KK rjy N^»y**cal» Aip«»r*,rt*of4i m%f fct mamuinr4 n i »Uw 
ta aikli amaaayaaa iryer • aat* 4ay 

Pacaiaa /fa a«r»on>Mj aka aoaal aawianljr w»oii w *wk ai a 
aMiuukU*^. f»dk aa aakkM*. lech«oiii» ( anfiMfta, 

•ac.iMMW nuMlWl ai ifca kxatroft fiaaa |My kf f »if .wufca. 
kaar fi«m w»*Kh ama*nt> 6fwi»« io daiiy ool IkaW a* n»rtni 

kOKK INVIBON^IHT u eoa*fnaiaJ af tM aAf taral kKatHw. 
^.anii, maiamk >aM«a1 m «*M. «a4 *a kmtfi af oa*i»^ 
awfaawf W «a> amafbaaa « tki p«rfa««af>«i »f k»t ***** •* 
a* aff *a aa a jaayaV i ataf>aaa, , 



IOC OF OCCUTATIONAL INJURIES AND ILLNESSES 



lav> ai«p«o|i« » fc-V^I » • iM »cui<lt»*pi«4 r«t**»a- 
rmou of IhC t*sUf*UV** A.I ol ««uii 

m«inum Iw «*mY« .t***"W * !»§*•' *m».-»»*alk M«*f«MO»»l 
mi»|i*V <*aj .llfM^. lhulu*n* HAIIA Vo ta^> kx vmJ|<H 

iHMaoia % *iiWlil*ii M WSHA |«W i» *\v*r*<»**« a 
» Rk 4<utU4. KM^r nc-aV,bw ^ ^Jn>uaA.tk Ihc OillA Va 
ll* 



I taco«a<ak o^wpatMAal af*i<at) **** •cc«K , »**» 
W ttm«;t> <a,un J on afti k.# to#* W »*f i <»ii«a«t a*a) 
hi, itfj I .» f^a i-Ji Man f*»J« *»»»f ,f4 « ""tol i»i« t*k»»4ai mm ta 
vtmh tk«> iclait rh ji» W «* jitill *« im»U> n lha cu.ta+A- 

V mam foi VlfKlaM aft* tpf »»# k> i yitatftiatam •* aV Dafaaf 
mcfH of I jMi.au iM tkpWtPwrt «f lk*l«^ laV<Hi^ a*4 Waafka. 
m Stat«i *(CMJaa1|MiihiKt*4a aM A»i 



INSTRUCTIONS f ORtOMKETINL LOG OF OCCUPATIONAL INIURIIS AND ILLNESSES 



C oluiiifi I - * ASI OR I HE Nl'MVLR ^ ■ 

llilcl * numtHJ v^hi.h will la«-4i|«l,f ^i»faiiM** W««l> 
^uppic n.c fit at y ir\nrJ> *.«> \tn<» »«l n» iiJuplu»iiii|iHii«- 

l itlumi. ; liA [ I ill INK ONSfr I fil- II I NESS 

l-vi uvvvpitiun^i •uiuttca antct tlw a)atf ill Iht 
accidffit Ahi<« iffkullra) in iftjwiy r-orovtupattoml itlMitaa 
Cfllfi the date ill mum! Ji«tnoM> ul illitfU. <m ll atiKiKt 
Ii.iih wwk ovi uucJ btlwia Jw^nouv Inttt Ike /iib\ 4ay of 
I he abwncr aimhuuMc t«i iha »B#it.\ which wai Um dt«a> 
Mwd of KintrtWfJ 
C ulumn ) kMfLOYfck-S NAME 

("cjlamii 4 ■ OCCUfrAHON 

\uut fffuU'i )ub ink the lft«tti« scti.ytly %ting 
peit*iiiii«ai *\ tu'if •» ii»iu«> ■«» »H«#w In the ifcfttfKff »kf ■ 
lorqtal ociup^lMMl tale, f fttci i Nitf aVtcrtptio* of IM 
dut»c» 6! Ih« awptoyee '■ 

Column f I'l rARTUtNl 
' Lftici ilw name «f »he JepAMMfM ax diatiteai m %hKfc 
ihe immid i«i^jh i> irgulaily ^mplpyrd. I*en lliiiugh tern 
poiaiUi woikinjin jh.j^ki dcp«MtiHfit at the lime of mjuiy 
or iMih* In the abtcfKt -if formal J ep«r intent tittei. enttt 
a bmf Jeunpiion of m-HMjl *0iVptjn to whK» emptnyee 
ib •l>«gfit«f 

rolamn h ^NAfHitl Or INJURY OR ll.LNt.SS ANP 
r\RliMHl- OtmY AFFECItO 
■ < tnlci • Micf dtMiipiMewul ihc*fii<HV °* i^fkU aivj 
miiK4tc th* |*ai i hi piiu «}l Vv>(J> affecltJ WMie irtue 
bud) it iffftlcd i he cntiy "bi»Jy*cM b« u>cJ 

( .ilymn ? ISJt KY OR ILLNtSS ( Ot)l 

tnicr the un< lode which mutt lecMiitely alcxfi 
the um A lui ol Ihi iud<i appeaik it thr hotium of 
lif A moie * Jmplfl. jlfKiiplioA ol itcprjable occupa 
iKina! in)unci *«il Ufmite* appeari \n , *nfriNITIONS 

Column ft OfcAIIIS .* 

. If tk* o<<mp41khi*I injwiy ot iHiwaa ifiyHed ia death. 

Vfitei dut of dcaiU " fc 

CottNn«<* IOSI. WORHOAY CA*eS 

Ealti a (Diil tot e *<h cite which ih»»l»t • dayi away 
fiom woifc, <M d«r* leitfKted work atlttriy. ot aofh 
la<h tot* workday nvt alio fc^uuo an anlry in iolamn 
<#A Of entamn 4R. of ktrth 



tol«m»i «A • EO»iT WORKDAYS DAYS AWAY EROU 
wORK 

Eniei tiki nuwoei i»! woifcdafc»non*«v«»** 
wlinh the e(nplo)ff >*t«JJ ha.e w^a^l bpi <ouW not br 
<auj>e ol iKjiUpatton*! V*l u, # y* "he number Iw . 

wwrhJjya ihoolJ not include th< Jay of ftjuty o* ©awl of ; .. 
Jlncu of m> dayi oet ^khKR the ampaoytc wo*#M not haw 
wail id uec IhowAh able In woe k 

N01E Foe employifi net kw>inf a t^iulaily Khedaled 
Ihifl . ie NtlM irweb dtivftt. \unAirovtipnr%»iheri, Utm 
litoc. caiwal tabof. put tirra atwpWyaci. fflc . M may be 
MveuAiy to ewimate the n«mbtt ol km wnebdaya Eaby 
iMtfiofkHi wcHldayi nVaU ba bated on of tot woek battoey of 
'•IK ««P»oyee A AD daft *;oeb«d by era i olny a ei. oot 0 Of 
injured. ^oaVtff m the depar|ine,n| aoftf.K o<copatH*o of 
the ill or ioim fd tmpMytt 

Column »• . iOST WORKDAY S DA t SOf REST RlCl Eft 
WORK AiiflVIIY 
tntee the number of kufkdey^ lcco«vun>e uf nutl 
on whicb bteauta i>f intoiy ot «ltn«\« 

U the ampk<y tc wai |i< «nuthei job am a 

temporary >«««•. ot 
.-I the en*pk>> eo^uikf d Al a permanaM yob Uu thao 
luR time. Of 

Jl the e uf*vy« « wfliMd a i e oetmiMntiy a.ija)M J|«t 
bur loold not fef luim. all Juliftt f*»otJ y tunn.cii.cd 

" > wuhrt . ; ' '■ 

Iht number ol kHf wOtbdtyt ihuulJ not khchadt the 
day of miury oi oft»el of iMfieta ot any dayt wo wRnb Ike 
employee would not ha*e lWbrkrJ even Ikonob able tu 
wo<k 

Column It NONE A I AL CASES WIlHOUf LOSE 
WORKDAYS 

■ tntet a \hc v l ,0 * ya.otdabk va* whwb doet wul 
invoUa a fatality of loki woibda>i * ■ * 

Column ri TIRMINAIIPNS OR f E R^M A N E N t 
TRANSEIRS ... '■ , . ■ 

Eftai e chexh af Jha antiy m %olumn> v y| tO^repre 
atntad t teemujitian Of aaajooymeaf, or peimanenl tnntft r 



Iff 



OSHA No. 101 * Form opprovrfd 

Case or File No. ^ OAAB No. 44ft 1453 

Supplementiry Record of Occupational Injuries and Illnesses J 

Employer 

1. Name _ r ^ ~ _ r „l — nl.-.-.-J _i 

2. Mail address ^ — 1j . . 

■■ (No. and stretl) (City or town) 1 (State) 

3. Location, if different from mail address , ^ _ 

INJURED OR ILL EMPLOYEE 

4. Name — Social Security No. 

< First name) (Middle name) (Last name) 

■^5. Home address - . 1 L 

(No. and street) (City or town) ihtjlr) 
6. Age -*h- — 7, Sex; Male f Female —--a < Check one) 

8. Occupation ,„ m „ «— T - f _ 

(Enter regulsr job title, mot the specific activity he wis performing at time of injury.) 

9. Department ; ^ ^ 

< Enter name of department or division in which the injured person is regularly employed, even 
\ though he may have been temporarily working in another department at the lime of injury.) 

THE ACCIDENT OR EXPOSURE TO OCCUPATIONAL ILLNESS 

10. Place of accident or exposure - * . 

(No. and street) . ^ (City or tow^n) (State) 

If accident or exposure occurred on employees premises, give address of plant or establishment in which 
it occurred* Do not indicate department or division within the plant or establishment. If accident oc- 
curred outside employer's premises at an identifiable address, give that address. If it occurred on a pub- 
* lie highway or at any other place which cannot be identified by number and street, please provide place 
references locating the place of injury as accurately as possible. 

11. Was place of accident or exposure on employer's premises? , : (Yes or No) 

12. What was the employee doing when injured? . ; rl — — 

> (Be specific. If he was using tools or equipment or handling nnttnal. 

name them and tell what he was doing with them.) ' J 

13. How did the accident occur? _ Cl , 

t (Describe fully the events which resulted in tlpc injury or occupations] illness. Tell vrhai 

happened and how it happened. Name any* objects or substances involved and tell bj£r they were involved. Give 
full details on all factors which led or contributed to the accident. Use sepsrate sheet for additional space.) 

OCCUPATIONAL INJURY .jfflf OCCUPATIONAL ILLNESS 

14. Describe the injury or illness in detail and indie atefthe part of body affected. — 

t f (e.g.: amputation of right indi-x f\n^vr 

at second joint; fracture of ribs; lead poisoning; dermatitis of left hand, etc.) 

15. Name the object onaubstancc which directly injured the employee. (For example, tbfi machine or thing 
he struck against or which struck him; the vapor or poison he inhaled or swallowed; the chemical or ra- 
diation which irritated his skin; or in cases of strain?, hernias, etc. > the thing he was lifting, pulling, etc.) 



16. Date of injury or initial diagnosis of occupational Alness — — ---- — .1 

* (Dste) A 

17. Did employee die? (Yet or No) 

OTHER 

18. Name and address of physician , J- * — --. , 

19. If hospitalized, name and address of hospital r -~ — — — — „_^-^__..— 



Date of report — - Prepared by _ r „*, 

Official position * — - — 



15 ^ 25 BEST G0?f ffllME 



SUPPLEMENTARY RECORD OF 
OCCUPATIONAL INJURIES 
AND ILLNESSES 



"ffo supplement the Log of Occupational lf|r|gH» ^1|M9^I JQ5H A Np. 100), each estibhshment must 
MiJtUitain m r^ord o^ tyS$*W* ^ 1f,hci 

reports are acceptable as records if they contain all fg^^fd below or are supplemented to do so. If no suitahh- 
report is made for Other purpose*, this farm lOSHA JNo, JQJ) infy fee us^J or the necessary facts can be li^trd »mi 
j separate plain sheet of paper. These records must also be available in the establishment without delay and at 
i* asonabte times for examination by representatives of the Department of Labor and the Department of Health 
Munition and Welfare, and Statues accorded juri^ict ion under the Act. The records must be maintained for a 
period pf npt less than five years following the end eijjf the ralendar year to which they relate. 

Such words 

1) About the employer— nnn*e, mail address, and location if different frorp mail address. 

2) About the injured or Ut employee — name, social security number, home address, age, sert. occupation, 
and department. 

II) About the accident or exposure to occupational iifcwj— place pf accident pr exposure, whether it was oiy 
employers premisea, what the employee was injury, waA hp* the accident occurred, 

4) About the occupational injury or lilneja— ^description of the Injury or illness, including part of body 
affected; name of the object or substance which directly injured the employee; and date of injury or diagnosis 
of illness. ^ 

5) Other— name and addresa of physician; if hoapiulbed, name and address pf hospital ; date of report ; and 
name and position of person preparing the report. \, 

SEE DEFINITIONS ON THE BACK QF QSIIA FORM 100. • > ■ 
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OSMA He 102 




Cempkie no later (ha* om month after dot* of calendar year. Sec beck of this 
fot m for foiling requireaMntt *nd amtruttio** 



Form Approved 
OMB No 44K 1453 



SUMMARY 

OF 

OCCUPATIONAL INJURIES AND ILLNESSES 
FOR CALENDAR YEAR 19 _ 



Establishment: 

NAME , 

AOpRESS _ 



i Use previous edition or tlm i 

i form for summtrixinr your » 

' 1974 cases TTm edition is for « 

I w mm filing your cases for i 

i 1975 and subsequent year* i 













LOST WORKDAY CASES 


NONFATAL 


TERMlNA 
TIONSOR 
PERMA- 
NENT 
TRANS- 
FERS 




INJURY AND 
ILLNESS CATEGORY 




TOTAL 
CASES 


DEATHS 


Total 
Lost 
Workday 
Ceeet 


Caaat 

InvoMng 
Days Away 

From Work 


Days 
Away From 
Work 


Days of 
Restricted 

Work 
Activity 


CASES 
WITHOUT 
LOST 
WORKDAYS 








Number of 


Number of 


Number of 


Number ef 


^irn of 
em r let In 
Col. OA of 

the lot 
(5) 


Sum oj 
entrlea In 
Col. 08 of 

the log 

(6) 


Number of 


Number of 


CATEGORY 


C 
0 
D 
E 


enfrle* In 
Col 7 of 
the lot . 


•off law In 
Col. 0 of 
the to* 

12) , 


checks In 

cm. a of 

the *o# 

(3) 


entries m 
Col. OA of 
the log. 
14) 


checHt In 
Col. lo of 
tha k>e 

ro 


cheek* In 

Col 1 1 of 
ihe log . 


OCCUPATIONAL INJURIES 


10 


















* 




Occupational Skin Pleeoeet 
or Disorders 


21 


















0 

c 
c 


Outt Diium of the Lung* 


22 


















u 
p 

A 


Respiratory Condition* Out 
to Toxic Aeents 


23 


















T 
1 

O 


Poisoning (Systemic Ef fecti 
of Toxic MmrUH) 


24 






\ 












N 
A 
L 


- — j 
Disorders Due to 
Physical Aftntt 


25 


















1 

L 


Disorders Associated 
With Repeated Treume 


20 






4 












L 
N 
E 


All Other Occupational 
Illnesses 


20 




r 














S 
S 
E 
S 


TOTAL -OCCUPATIONAL 
ILLNESSES 

(Sum Of codes 21 throufh 
code 29> 


30 




















l 


TOTAL-OCCUf ATIONAL 

INJURIES AND ILLNESSES 

(Sum of cod* 10 and code 30) 
• 


31 



















This -is NOT i report form. Keep it in the estab- 
lishment for 5 yean. 



I certify that this Summary of Occupational Injuries and Illnesses 
h true and complete, to the best of my knowledge. 



Signature 

TMt 

Data 
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SUMMARY OF OCCUf ACTIONAL INJURIES AND ILLNESSES J 

Every employer who H subject to the record k eeping reo^ e n^a m s of the Occupa t ional Safety end Health Act of 1970 muii um thit form to p^#- 
pare a\i annual summery of the occupational injury end titnee* ea p a r ten e t of the any t oy — to each of hw at tab I uh menu within on* month following v 
tha end\f each year. , » 

POSTING REQUIREMENTS: A copy or cop** of tha summery must ba paste d at each eeteMithment in tha placa or placai whtra notice* to am 
pJoyaas art cuttornerMy potted. Thlt summery mutt ba poftad no law than Fabruary 1 end mutt remain in placa until March 1 

INSTRUCTIONS for completing thit form: All ant riat mutt ba summarised from tha lof (OSHA No. 100) or itt equivalent, eal ce prepa* «ng 
mit aummary. review tha log to ba aura that ant flat ara corract and each caaa * Included in only one of tha following ciattet deathi (date m co'^mn 
81, lott workday cam (check in column 9). or nonfatal cases without lost workdays (chock in column 10). If an employee's lots of workdays it con 
tinuing at tha ttma tha summary U being made, estimate tha number of futura workdays ha w*M loaa and add that estimate to iha work days h« hat el- 
reedy Ion and include this total In tha summary. No furthar antriaa ara to ba made with respect to such cesss m tha next year't tummiry. 

Occupational injuries and tha seven categories of occupational Hlneeses ara to ba summarized separately idantify each case by tha cod* >n column 
7 of tha loo of occupational injur las and illnasaas. 

Tha tummary from tha log it mada at follows: 

A. for occupational injuries (identified by a cods 10 in column 7 of tha log form) maka entrlea on tha line for coda 10 of this form 

CoiuYno 1 -Total Case*. Count tha number of entries which hava a coda 10 In column 7 of tha toy Enter tha total in column 1 of tha 

fotm. This If tha total of occupational injur las for tha year. ~ 
Column 2- Death t. Count tha numbar of entries (data of death) for occupational injuries in column 6 of the log. 
Column 3-Totel Lost Workday Caeet. Count tha numbar of checks for occupational injuria* in column 9 of the log. 
Column 4-Caeee Involving Days Away From Work. Count the numbar of entries for occupational injuriet in column 9A of the log ' 
Column 5-Deyt Away From Work. Add tha entries (total days away) for occupational injuries in column 9A of the log 
Column 6- Days of Restricted Work Activity. Add tha entries (total of such days) for occupational injuries in column 98 of the log 
Column 7-tyonfatel Cases tffithout Lost Workdays, Count the numbar of checks for occupational injuriet m column 10 of the log. 
Column 8- Terminations or Permanent Transfers. Count tha numbar of checks for occupational injuries »n column 1 1 of tha log 
CHECK: If the totalt for code 10 have bean entered correctly, tha sum of columns 2, 3, and 7 wilt equal the number entered m column 1 

8, Follow the tame procedure for each HI nese coda, entering tha totals on tha appropriate line of this form. 

C. Add the entries for codas 21 through 29 In each column for occupational illnasaas and enter totals on the line for code 30. 

D. Add the entries for codas 10 end 30 in each column and enter totalt on tha line for coda 31. 

CHECK: If tha eornmery has bean mada correctly, the entry in column 1 of tha total tine (code 31 ) of thit form will equal tha total number 
of cases on tha log. 

Tha parson responsible for tha preparation of tha summary sheet certify that It Is true and complete by tignlng tha statement on the form. 



Uee previous edition of thai form for m m m mMm j your 1974 cases. TWa edrtkm ss for summarizing youi cases foi 1975 and tub 
sequent years. Forms for Iha 1974 summary can ba obteiued from tha appropriate State statistical grant agency (if there it one in 
your State) or from tha appropriate Regional Office of the Bureau of Labor Statistics- Addresses sre in the booklet entitled Record 
keeping Requirements under the Occupational Safety end Health Act of 1970. 
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APPENDIX 5 
MATH REVIEW 



r 



V 



i®29 



ERIC 



Li 



MATH REVIEW 



Round ing ^Numbers 



1. What is 4386 rounded to the nearest ten? 
« a) 4280 b) 4380 c) 4390 d) 4400 

2. What is 643,849 rounded to the nearest thousand ? 
a) 643,850 b) 643,800 c) 644,000 d) 640,000 

3. What is 9,675,000 rounded to 4he nearest hundred thousand ? 
a) 9,670,000 b) 9,675,000 c) 9,680,000 d) 9,700,000 

Add and Subtract Integers 

4 • 4326 a) 22,833 b) 21,832 c) 21,742' d) 21,732 

9857 
2015 
+5634 

? 4 

t 

5. *3804 + 527 + 96 + 12,485 - 



a) 16,912 b) 15,902 c) 15,911 d) 124,912 

s 

6. 512,705 a) 463,169 b) 473,177 c) 463,067 d) 463,077 
-49,638 . _ 

Multiply and Divide Integers 

7. 836. a) 56,044 b) 65,044 fc) 66,046 d) 66,044 
■x79 ' 

8. 987 x 456 



• a) 440,172 b) 450,072 c) 450,182 d) 451,072 
9. 6300 - 97 .- 



. a) 64 92/97 b) 65 95/97 c) 65 85/97 d) 66 

10. 1498 r 49 = 

a) 3 28/49 b) 31 ' c) 32 30/49 d) 30 4/7 

Add ahd Subtract Fractions 

11. 7 5/6 

+2 3/6 a) '9 2/6 b) 10 1/3 . c) 10 1/2 d) 10 8/6 

12. - 5' 1/2 + 2 5/8 - «* 



a) 9 1/8 b) 7 6/10 c) 8 9/3 d) 7 6/16 

' < 156 230 



13. 17 3/8 

-12 7/8 a) 4 6/8 b) 5 3/4 c) 4 1/2 d) 5 U2 

14. 9 2/3-5 1/4 - 

a) 4 1/4 b) 4 11/12 c) 3 5/12 d) 4 5/12 

V. Multiply Fractions 

15. 5/6 x 426 - 

a) 71 b) 210 c) 355 d) 356 

16. 3 3/5 x 8/9 - 

a) 24/15 b) 3 24/45 c) 3 d) 3 1/5 

> 

17. 12 x 8 3/4 = 

a) 96 3/4 b) 105 c) 72 d) 100 

18. _J^2/5 x 6 2/3 - 

a) 56 b) 48 4/15 c) 48 4/8 d) 46 

VI. Divide Fractions r 

J 

19. 15 7 9/10 V 

a) 9 10/15 b) 10 9/15 c) 13 1/2 d) 16 2/3 

20. 6 2/3 7 4 - 

a) 1 1/2 b) 1 1/2 c) 1 2/3 d) 1 3/4 

21. 8 2/3 t, 2/3 = ■ 

a) 8 b) 13 c> 16 2/3 d) 17 1/3 

22. 3 3/8:2 1/4 = 

a) 1 1/2 b) 1 3/4 c) 2 3/8 d) 6 3/32 

VII. Convert Fractions and Decimals 

23- Change 3/4 to a decimal. 

a) 0,075 b) 0.75 c) 7,5 " d) 75.0 

24. Change 1/2 to a decimal. 

a) 2.0 b) 0.02 c) 0.2 d) 0.5 

25. Change 0.3 to a fraction in loves t terms, 
a) 3/100 b) ' 1/3 c) 3/10 d)*~ 3 

157 231 



\ 



26. Change 0.07 to a fraction in lowest terms, 
a) 7/100 b) 7/10 c) 1/7 d)> 7 

VIII. Add and Subtract Decimals 

27. 6.982 + 0.7 + 0.65 - 



aj 1.054 'b) 1.117 c) 2.332 d) 9.117 

28. 53.869 4- 42.75= 

a) 95.944 b) 96.619 c) 58.144 d) 95.619 

29. 0.071 - 0.06 - 

a) 0.065 b) 0.067 c) 0.076 d) 0.011 

30. 0.607 - 0.438 - 

a) 0.231 b) 0.169 c) 0.179 d) 0.279 

IX. Multiply Decimals 

31. 0.695 

x .86 a) 0.5977 b) 5.977" c) 59,77 d) 58,97 

32. 0.67 x 0.48 - ' v 

4 

a) 0.3226 b) 0.3216 c) 3.216 d) 32,16 

33. 0.609 x 3.80^ 



/ 



2.3142 b) 0.23142 c) 2.31402 d) 0.2314 

34. 5.26 

x3.5 a) 174.1 b) 184.10 c) 17.410 d) * 18.41 
X. Divide Decimals 



35. 25 / 53T25 a) 0.23 b) 0.213 c) 2.013 d) 2.13 

36. 8.001 r 0.7 - 



a) 1.143 b) 10.43 c) 11,43 d) 114,3 
'37. 62.5 7 0.25 - 

a) 25 b) 250 c) • 205 d) 0.25 
38. 2.193 7 0.215 - . 

a) 1.20 b) 12 c) 10.2 d) 102 
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} 371 ■> 



9JL 
AAAr-- 



<J 9JL 



"//., 
171. 



< 



i 
I 

> 



6 7L 



RT 



35V 



S kfl > 6-VL 



50 71 

o AA/v 

I r 2 a. 5o7> 



o - vw 

10 7t 

O- A/JV : 



15 Jl 

-AAA/ — 




5 JL 



772 



4JI 



> 20 J^ 



R 



V- 



E = 
s - 



25 



o - AAA — 
'35 JL 



&5 



5^2 



10 JL 



•AAAr 



30 7i 



| *-2/4 <>10J1<> 100^ 



3(V> ( 



40^ 



40vJL 



50- '> t > 20>2 < 40-72. 
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NUMERATION 



Rounding Numbers 

Round numbers to any specific plate value through one million. 



CO 

c 
o 



H 



CO 

a 

o 



03 
CO 

o 



a) 



CO 

c0 
to 

O 



a) 
H 



CO 
CO 

o 



CO 

cu 



CO 

0) 
H 



CO 

cu 
c 

o 



10,000,000 



1,000,000 



100,000 



10,000 



1,000 



6 100 10 



Answer These Questions: „ > 

1. What is 4386 rounded to the nearest ten? 

A. 4280 

B. 4380. 
C 4390 
D. 4400 . 

2. What is 643,849 rounded to the nearest thousand ? 

A- 643,850 j 
B- 643,800 
C % 644,000 

vl 640,000 K 
« 

3. What is 9,675,000 rounded to the nearest hundred thousand? 



A. 
B. 
C. 
D. 



9,670,000 
9,675,000 
9 * 680, 000 
9,700,000 
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WHOLE NUMBER OPERATIONS 
Add and subtract integers, 



Solve These Problems: 

4. 4326 
9857 
2015 
+5634 



A. 22,833 

B. 21,832 

C. 21,742 

D. , 21^732 



5. 3804 + 527 + 96 + 12,485 



A. 16,912 

B. <. 15,902 

C. 15,911 

D. 124,912 



6. 512,705 

-49,638 // 

A. 463,169 

B. 473,177 

C. 463,067 

D. 463,0.77 



Multiply and divide integers. 

Solve These Problems: 

7. 836 
x79 

A. 56,044 

B. 65,044 

C. 66,046 

D. 66,044 
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8. 987 x 456 - 



A. 440,172 

B. / 450,972 

C. 450,182 

D. 451,072 



6300 - 97 



A. 64 92/97 

B. 65 95/97 

C. 65 85/97 

D. 66 



10. 1498 r 49 



A. "3 28/49 

B. 31 

C. 32 30/49 

D. . 30 4/7 



FRACTIONS AND OPERATIONS 
Add and subtract fractions. 
Add mixed numbers with unlike denominators. 
& , Subtract mixed numbers with like denominators, (regrouping) 

Subtract mixed numbers with unlike denominators, (no regrouping) 

Solve These Problems: 

11. 7 5/6 

4-2 3/6 

■* 

' A. 9 2/6 

B. 10 1/3 

C. 10 1/2 

D. 10 8/6 



12.' 5 1/2 + 2 5/8 



A. 8 1/8 

B. 7 6/10 

C. 8 9/8 

D. 7 6/16 
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13. 17 3/8 
-12 7/8 



A. 4 -6/8 

B. 5 3/4 

C. 4 1/2 

D. 5 1/2 



14. 9 2/3-5 1/4 - 



A. 4 1/4 
, B. 4 11/12 

C. 3 5/12 

D. 4 5/12 

Multiply fractions. 

Multiply a mixed number by a proper fraction. 
Multiply a whole number by a mixed number. 
Multiply two mixed numbers. 

4 ■ J C 

Solve These Problems : 

g 

15. 5/6 x 426 « 



A. 71 

B. 210 

C. 355 

D. ' 356 



16. 3 3/5 x 8/9 = 



A. 24/15 

B. 3 24/45 
C 3 • 

D. 3 1/5 



17. 12 x 8 3/4 - 



A. 96 3/4 

B. 105 
°C. 72 

D. 100 
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18. 8 2/5 x 6 2/3 - 



A. 56 

B. 48 4/15 

C. 48 4/8 

D. 46 



Divide Fractions . 

Divide a whole number by a proper fraction. 
Divide a mixed number by a proper fraction- 
Divide a mixed number by a mixed number- 

Solve These Problems: 

19. 15 7 9/10 " 



A. 9 10/15 

B. 10 9/15 

C. 13 1/2 

* D. 16 2/3 
20. 6 2/3 7 4 



r 




A. 


-t — 

1 1/12 






B. 


i in 






C. 


1 2/3 




\ 


D. 


1 3/4 


2/3 


ss 












8 




A. 






B. 


13 






Q. 


16 2/3 






D. 


17 1/3 



22. 3 3/8 f 2 1/4 - 



A. 1 1/2 

B. 1 3/4 
C 2 3/8 
D. 6 3/32 



2.39 



DECIMALS AND DECIMAL OPERATIONS 



1 

Convert fractions and decimals. 



Change a co^non fraction to an equivalent decimal fraction. 
Change a decimal fraction to an equivalent common fraction. 



Solve These Problems : 



23. Change 3/4 to a decimal. 

/ 

A. 0,075 

B. 0.75 

C. 7.5 

D. 75.0 



24. Change 1/2 to a decimal. 

A. 2. 

B> 0.02 

C. 0.2 X 

D. 0.5 



25. Change 0.3 to a fraction in lowest terms. „ 

■ n 

A. 3/100 • - ^ 

B. 1/3 % 

C. 3/10 * 

D. 3 ' 



26. Change 0.07 to a fraction in lowest terms. 

A. 7/100 - 

B. 7/10 
C 1/7 
D. 7 
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Add and subtract decimals. 

Add decimals through thousandths. 

Subtract decimals through thousandths. 

Solve These Problems 

27. 0.982 + 0.7 + 0.65 - 



28. 53.869 + 42.75 



29. 0.071 - 0.06 = 



30. 0.607 - 0.438 



A. 1.054 

B. 1.117 

C. 2.332 

D. 9.117 



A. 95.944 

B. 96.619 
C 58.144 
D. 95-619 



A. Q.065 

B. 0.067 

C. 0.076 

D. 0.011 



A. 0.231 

B. 0.169 

C. 0.179 

D. 0.279 
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v Multiply decimals. 

Multiply a whole number (limit: 3 digits) by a decimal (limit: thousandths)- 

Multiply a decimal by a decimal* (limit: thousandths). 
Solve These Problems: 



f 



1 31. 0.695 
x 86 



A. 0.5977 

B. 5.977 

C. 59.77 

D. 58.97 



32. 0.67 x 0.48 - 



A. 
B. 
C. 
D. 



0.3226 
0.3216 
3.216 
32.16 



33. 0.609 x 3.80 



A. 
B. 
C 
D. 



2.3142 
0.23142 
2.31402 
0.2314 



34. 5.26> 
x3.5 



A. 
B. 
C. 
D. 



174.1 
184.10 
17.410 
18.41 
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Divide dec'imals - 



Divide decimals. (limit: 5-digit dividends, 3-digit divisors) 



Solve These Problems 
35. 25 .25 



36. 8.001-0.7 



37. '62.5 - 0.25 



38. 2.193 - 0.215 





A. 


0.23 




B. 


0.213 




C. 


2.013 




D. 


2.13 




A. 


1.1.43 




B. 


10.43 




C. 


11.43 




• D. 

* 

• 


114.3 




A. 


25 




B. 


250 




C. 


205 




*D. 


0.25 




A. 


1.20 




B. 


12 




C. 


10.2 




D. 


102 
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APPENDIX 6 

v 

> 

FORMULAS AND CONVERSIONS 

'* 

ft 

, A 




FORMULAS AND CONVERSION 



Amplitude Con version 

E = 2E E - E 0 _ 0 

P-P P P 

E p - 1.41 A Erms E ms - 707E p 

. E p - X ' 57 E AVE E AVE " ' 637E p 

E RMS * 1,11 E AVE E AVE * - 9 E RMS 

These formulas may be used for current by substituting I 

Bandwidth 
BW - fr 



Capacitance 
C - Q/V 



In series Ct - 



T " 1 1 1 

— + — + — 

Ci c 2 c 3 

In parallel C T * C x + C 2 + C3 + 



Capacitive Reactance 



X C = 



2ff fc 



In series X__ = X_ + X + X + 

CT Cj C 2 Cg 

In parallel X^ = 1 



1 + 1 + x + __. 



c 2 x C3 



Conductance 



Current 



1 

T 



In Impedance circuits I * E-j I » y/lj- + (I 



1 - /|~T 



c 



17 
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Freguency^-Period Conversions 

T - 1 f =1 

f T 

Impedance 
Z * E T 

h: . ' 

* Series circuit Z - /r 2 + (X L - X c ) 2 Z= \fis&~+~yF 



v/r 2 + x£ 



Parallel circuit Z« R X L ' Z*= R X 

■ — ~ c 



/r 2 + X 2 n/rT 



+ X C 



h 

In series \ T = \ t + \ 2 + . 
In parallel > — 1 

1 +4- + 1 



Ohms Law 



E = IR I = |- R - | 

K I 
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Inductance : Induced voltage E = L( -^-i) 
Quality Q = X L - ^ 

In series L^, = + + . » » ' " 

In parallel L =11, 1 \ 

h +l 2 +L 3 "* ''" . ' 



Inductive Reactance: X, » 2 ff" f L 
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Parallel Circuits ' 
P T " P R1 * P R2) + P R3 • * ' E T " \l " E R2 " E R3 

• \ " j[ . h " J R1 + *R2 ? h 3 

If + * * • 

Rj R2 R 3 



Power 



P = IE (direct current) 

9 f2 
P - I Z R P » 

R 



T 



? app~ * IE (A ltern ^ tin 8 Current) 
P = IE COS Q 

Powef Factor 

PF = COS© PF 



P 
app 



X 

Q uality (figure of merit) Q = ~ 



Resistance 

= resistivity • length 
area 



Resonant ^Frequency 
1 



f - 



*r 2 ft Np-^ ^ 
Series Circuit 



R T — + R 2 + R 3 . . . 
E T =E R1 +E R2 +E R3*-- 



V 



it • • 



M 
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Time Constant 
T - RC 



Transformers 



N 



fired 



see 



sec 



pri 



N 



sec 



sec 



AC Voltage 



E = 



w 



E « T 7 



Series circuit 



E - J B R i + E c 2 



If 



33 
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ohm's law 

IN THE 
MAOK TRIANGLE 




E s volts 
I z amps 
R t ohms 



T hrmrn Formulas 

from 
* Ohm's Law 



A. E = 




B. I 



C. R * 



orE=lxR 
or Volts r Amps x Ohms 

orl=E/R 
orAmps = Volts * Ohms 

/ 

or R = E/l y" 





or Ohms = Volts r Amps 
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249 



OHM'S LAW FOR POWER 
IN THE 
MAGIC TRIANGLE 




P = Watts 
8 - Amps 
E - Vdlts 



THREE FORMULAS 
FROM 

y 

OHM'S LAW FOR POWER 



A. P 




B. I 



C. E = 




or P= I x E 



or Watts= Amps x Volts 




or I = P/E 
r Amps /^Watts * Volts 




or 



P/E 



or Volts = Watts - Amps 



176 



250 

- ^ 



Mr:' 



1 



APPENDIX 7 



OHM'S LAW AND POWER LAW WORKSHEETS 



/ 



Ml 



ERIC 



-..'/• • ji:-, -««4>- 



OHMS LAW 
WORKSHEET I 



Given two of the circuit parameters find the third 





Formula: J 


5 ■ I x R 


1. 


E=10V 


r 

1=0.015 


2. 


E=50V 


R=5000 _TL- 


3. 


1=1. 5A 


R=l . 5K J"u 


4. 


I=10A 


E=50V 


5. 


E=6V 


R=50 


6. 


E=120 


I-14A 


7. 


R=100K -0- 


I=5mA 


8. 


R=2. 2M JH- 


E=22KV 


9. 


1=5 . 5A 


E=11KV 


10. 


R=47KJ*L 

1\ 1 <LX. 


1=1 OmA 


11 

JL JL * 




R=.6-fi- 


12. 


E=440 


I=3A 


13. 


E=37KV 


R=740I^J1_ 


14. 


E=96V 


I=400mA 


15. 


I- 7 5mA 


J R=47K~^- 


16. 


R=100XL 


f I=5A 


17- . 


. R=390JTL 


E=26V 


18. 


I=.003A 


E=54V 


19. 


I=45uA 


R~20M JX 


20. 


E=167V 


1=16. 7A 



J 
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POWER LAW WORKSHEET 
Solve the following problems using the power law formulas. 



1. 


E=120V 


I=3A 


2. 


E«45V 


I=4A 


3. 


I=5A 


E-1.6KV 


4. 


E-34V 


I=50mA 


5. 


E-60V 


I=35A 


6. 


E=100V 


R=500 -A. 


7. 


E=120V 


R=47K JX 


8. 


E=120V 


/ R=47 _n_ 


9. 


E=1200V 


R=2 JV 


10. 


I=2A 


R»8- rL 


11. 


I=16A 


R=2 


12. 


I=35mA 


R-39K _fL 


13. 


1=10 


R=480 -A. 


14. 


I=35ma ■ 


R=12M ru 


15- 


1=1 4ma 


E=45kV 



For the following problems solve for the indicated quantity. 



16. 


I=6A 


P=360W 


E* 


17. 


E=115V 


P=3450W 


1= 


18. 


R=35K Sh 


E=50V 


1= 


19. 


E=64V 


P=320W 


1= 


20. 


R=34M SL 


I=5uA 


E= 


21. 


E=120V 


I=30QmA 


P= 


22. 


P=350W 


, E-120V 


I- 


23. 


I=5A 


E=120V 


R= 


24. 


P=1250W 


I=10A 


E= 


25. 


P=64W 


R=4JX 


1= 



/ 
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Name 
Date 



Ohm's Law 



1. I-10A 



R-27.-A- 




2. E-110V I-.02A R* 



3. E-20V I-5A 



4. E=dlOV R-2000^fi- I" 



5. P-120W I»2A 



E= 



S>=-L 



E - 32V 
o 



I- + 
P« 



8-9. 



9 



I-.005A 





E«_ 
P= 



10. P-72W 

o- ~ 



/ 



iso 25 4 
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APPENDIX 8 



IDENTIFICATION OF TOOLS 
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FISH TAPE RECIPROCAL SAW 

/ * _____ 



\ 

\ • V 




"V yrxt. }r~r\J *^ y ^<jlg 



/ 




"St.. « 



/ 




4? 



VOLG-OHMMETER 




- CLAMP AMMETER 






NEON TESTER LIGHT 




PHILIPS SCREWDRIVER 




MULTI-PURPOSE TOOL 




j 



* 

.185 



TAP TOOL 



?=TAPP!NG DAMAGED THREADS 



J 




mo ■ 

# 




WORKING SPACE 





PIPE REAMER 





SOLDERING GUN 




SOLDERING TWO WIRES TOGETHER 



/ 
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APPENDIX 9 

t 



GRADUATIONS OF' A RULE 

-J 



263 

189 



r 



Graduations on 



Halves 



Quarters 



1 



Sixteenths 



T.p' 




T 


' 1 I 


T 








1 

















3 



Eighths 

rn 



1 



m 



Thirty-seconds 



WF 



m™. l J [ FPl l FPi , l , [ l l' 



1 




FRir 



Rule 




Graduations Applied to a Rule \ 



• • • . \ 

READING THE EIGHTHS RULE 




13/8" ■ 1 5/8 

8/8" - 1" ''. 
7/8" 

6/8" - 3/4" 



%/8" - 1/ 2 



2/8" = 1/4" 



1/8" 



o 

ERJC 
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( ) 




Bfc. 



Reading the 
Sixteenths Rule 



37/16" 2 5/16" 
22/16- I 6/16" 



,16/16"- 1" 

— 15/16" 
-14/16"= 7/8" 
13/16" 



12/16"* 3/4" 
11/16" 



-10/16"= 5/8" 
9/16" 

8/16," - 1/2" 



1716 
6/16"= 3/8" 



- 5/16" 
4/16" = 1/4" 

5* /I A" 
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Study Question: 



1. Use the drawing below and read "the* rule to the nearest one-fourth 
Inch. ' ' 



1 0 A 



B 



y 

A. 0-A 

B. 0-B 

C. 0-C 















> 










1 


1 1 


1 




i 


' '1 



D. 0-D 

E. 0-E 

F. 0-F 



2. 



Use' the drawing below and read the rule to the nearest one-eighth Inch 
0 A B C D * E F 



A. 0-A 

B. 0-B 

C. 0-C 



r 














"'I 1 


1 1 


i 


If 


I 1 


1 


1 


r 


1 1 1 





D. 0-D 
K 0-E 
F. 0-F 



) 
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btudy Questions: tontinuea 



3. Use the drawing below and read the rule to the nearest one-sixteenth 
inch. 

0 ABC D C F 



A. 0-A 

B. 0-B 

C. 0-C 



0-D 



E. 0-E 
fJ 0-F 



Using a rule with one-sixteenth Inch graduations, measure the 

fol lowing objects. Convert each of the/ measurements to the actual 

size of the object. (Have instructor jixplaln scale.) 




, Scale 1/8" - 1 



A. Length 

B. Height 



\ 
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Questions : Continued 



L — _ , — * A * ■ J 






H 

\ 

0 


1 


V 

J 



I" - 20' 

A. Length 

B. Height ' ' 1 




APPENDIX 10 
HOUSEWIRING MATERIALS 



r~ - 



270 



196 



WALL PLATES 




SINGLE 
TOGGLE 



Ml 



DUPLEX 
RECEPTACLE 




SINGLE TOGGLE AND 
SINGLE RECEPTACLE 




TWO TOGGLE 




SINGLE TOGGLE 
AND 

DUPLEX RECEPTACLE 



ll 



nrrn 



t.ii i 



TWO TOGGLE AND 
DUPLEX RECEPTACLE 



WEATHERPROOF SINGLE RECEPTACLE 




WEATHERPROOF DUPLEX 
RECEPTACLE (HORIZONTAL) 




'WEATHERPROOF R 
DUPLEX RECEPTACLE 

WITH 
SCREW COVERS 





WEATHERPROOF 
DUPLEX RECEPTACLE 
(VERTICAL) 



\ 197 27j 



/ 



Common residential receptacles 




RANGE RECEPTACLE 

125/250v, 50 amp 





^ <S) ^ 



WITCH AND RECEPTACLE 




DUPLEX GROUNDING 

RECEPTACLE 

125v, 15 amp 



1 




DRYER RECEPTACLE 

1 2 5/2 50 v? 30 am.p 




.ca y 

DUAL VOLTAGE* 
RECEPTACLE 
125/250v. 20 amp 



272 




AIR CONDITIONER 
RECEPTACLE 
250v 20 amps 




AIR CONDITIONING 

RECEPTACLE 

250 vol!, 30 amp 



198 
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BOX DESIGN FEATURES 

CLAMPS 





NONMETALLIC CABLE CHAMPS 




METALLIC 
CABLE CLAMP 



BRACKETS 





FRONT MOUNT 





4 




\ 



SIDE AND FRONT MOUNT 



Cont inued 



l f 99 
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OCTAGON AND SQUARE BOXES 

OCTAGON BOXES 




WITH CABLE CLAMPS 
AND NAIL HOLES 




WITH BRACKET 




EXTENSION 





WITH CABLE CLAMPS 
AND GROUNDING PIGTAIL 



WITH BAR HANGER 
AND CABLE CLAMPS 



SQUARE BOXES 




SQUARE BOX (ONE PIECE 
MOLDED CONSTRUCTION) 




0k> 



SQUARE BOX (ONE PIECE 
WELDED CONSTRUCTION) 




WITH BRACKET 



Fig. 1 

WITH BRACKET. CABLE CLAMPS Continued 
AND GROUNDING' PIGTAIL 
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DEVICE BOXES 



HANDY BOXES 




HANDY BOX 
- (MOLDED 
CONSTRUCTION) 




0 
0 
Of 



3 



0 
0 



- HANDY BOX 

(WELDED 
CONSTRUCTION) 



0 
0 



0 

p 



EXTENSION 




•SL 




BRACKET 
NON-GANGABLE 

WITH 
CABLE CLAMPS 



SWITCH BOXES 



7- 



GANGABLE 
WITH 

NAIL H6LES 





GANGABLE 
WI^H 

EARS AND 
CABLE CLAMPS' 




GANGABLE 
BRACKET BOX 
WITH 
CABLE CLAMPS 




) V 

WITH 
DRYWALL GRIPS, 
CABLE CLAMPS • 
AND EARS 




BEVELED 
CORNER 
WITH 
CLAMPS 




GANGABLE 
- »WITH 
GROUNDING 
PiGTAIL 




NAIL ON 




SOLID 
TWO GANG\ 
BRACKET J 
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FLAT 
BLANK 




RAISED 
OPEN 




BOX COVERS 

ROUND COVERS 





FLAT WITH 
KNOCKOUT 



RAISED WITH 
KNOCK OUT 





FLAT . 
TOGGLE 



FLAT DUPLEX 
RECEPTACLE 



SQUARE COVERS 




0 





FLAT BLANK v 



FLAT BLANK 

WITH . .„ 
KNOCKOUT 



RAISED OPEN 






RAISED 

-SINGLE DEVICE 



FLAT 

TWO DEVICE 




RAISED FOR 
SINGLE DEVICE 




FLAT SINGLE 
RECEPTACUE 




FLAT 

SINGLE DEVICE 



RAISED 

TWO DEVICE, 



1 






\ 



J- 



y 



' V 



V 



APPENDIX 11 
READING METER 
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a. 




1. 



2. 



With the range switch at 250V, -the needle on the meter Is 
Indicating 235V, , . - 

Range Switch In the 250V position. Needle^ is pointing to "B" 
on the scale. The meter Is indicating 125V. 

Range switch in the 50V position. Needle is pointing to "B"« v 
on the scale. The meter, is indicating 25V. x 
Range switch in the 1000V position. (NOTE: "Use the 0-10 
scale when in the 1000V position.) Since 1000 is ,100 times 
greater. , than !l0; multiply any reading taken from the 0-10 
scale by lt)0. Needle r is pointing to VE" on the scale. The 
meter Is indicating 2.kV x 100 - 2^0V. / . 

Range switch, in the 250V, position. Needle i s" po hi tfj ng to "A" • 
on the scale. Jhe meter^s Indicating 25V. (The reading would 
be more accurate if the range -switch were changed to 0-50V.) v . 
Range switch in the 250V. position. Needle is pointing to "C" 
on the scale. The meter is. indicating 0V. (The range switch 
should be Switched in the ,di rection\of the lowest range until 
the proper range is reached.) 
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5 •, \ 



- - - . ■ /„- 




Read the resistances on the%ohmmeter scale below. This ohmmeter 
scale reads from right to left. 



to 




nnooAry 




R x 1 . 
R x 100 
R x 10,000 



Function Switch 



ft- 



(N9/TE: The letters on the scale are there for the purpose of working 
this exercise and they do not appear on actual ohmmeters „ ) ■ 



Example 



With the function switch . at R x 10,000 and the needle 
^pointing at 2 on the scale • + . 



\ 



io,4oo • 

X ; 2 

20 r 000 ohms 



r 



.2S0 



v 



9 
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1 
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APPENDIX 12 



SAMPLE LAB EXERCISES 




DIODE CHARACTERISTICS 



E O-lOV 
3 D.C. 





MATERIALS 



1 KX resistor 

1 N4001 diode 

0-10 mA Ammeter 

0-50 uA* Ammeter 
Volt ohinmeter 

VTVM or electronic voltmeter 
Variable Power Supply 



1. Construct the circuit shown in the schematic diagram. Begin by adjusting E s 
to 0.2V. Record Ed and current in chart. Complete chart at values indicated 





0.2 


0.5 


0.7 


1.0 


2.0 


3.0 


4.0 


— * 

5.0 


i» — — . — 

10.0 


















t 




* 

-I 
















1 





Is diode forward biased or reverse biased? 

Reduce voltage to zero. Reverse diode collections and replace the 0-10 mA ajnmeter 
with a 0-5- uA ammeter. Repeat the measurements from step 1. 





0.2 


0.5 


0.7 


1,0 


2.0 


3.0 


4.0 


5.0 


10.0 




M 




i 




















- -\ 




■ A 






L^. — _J 





Is diode forward biased or reverse biased?_ 



Using graph paper graph the volt-ampere characteristics of the diode (I vs E^") . ' » 
Remember that at' Ej = 0, I = 0. . - » 

■ ■ • . f 



\ 
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v. 
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* i 



E 0-10V 

s 



ZENER DIODE CHARACTERISTICS 

■WV" 




Material s 



• 



1 K rt Resistor 
Zener diode 6.8 T/~ ■ 
0-10 mA Ammeter 
0-50 uA Ammeter 
VTVM or Electronic Voltmeter 
Volt ohntmeter 
Variable Power Supply 

0-10mA 

Construct the circuit shown in the schematic abotre % Be sure to check the 
polarity of the meters. Adjust Eg to 0.2V. Record diode voltage Ej, and 
Current, I, in chart below* Continue for each value of Eg indicated. 





0.5 


1.0 * 


2.0 


3.0 


5.0 


6.0 


7.0 


8.0 


10.0 






















I 






















Compare your results with the forward bias results from the diode characteristics 
lab. * m H 



Reduce the voltage to. zero* Reverse the diode ponnections. Replace the 0-10 mA 
ammeter with the 0-50 uA ammeter. Repeat the measurement taken in Step 1. 
NOTE: At some voltage level the 0-50 uA ammeter may need to be -replaced by the 
0-10 mA. At this point be sure pid reduce power to zero before making changes 
in the circuit. 



ES 


0*5 


l.d 


2,0 


3.0 


' 5.0 


6^0 


7.0 

V 


8.0 


■ 10.0 


Ed 
















> 

y 




I ' 






5 















Using graph paper graph the volt-ampere characteristics of the diode CI vs E d ) 
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SCR CHARACTERISTICS \ 

470 Jl^ 

w , H , Materials 

AAA/ — ~-^| « Vertical 



10KJX 



15V PS, 



j>10KJl^, + „ ^ 




470-/L Resistor 
lOK^t Resistor 
10K -A. Potentiometer-linear 
PBNO Switch 
- GE106B1 S.C.R. 
Red LED 
VTVM 

To Scope Oscilloscope 
ground 

Construct the circuit shown in the schematic diagram^ Adjust 10KJX pot to the 
middle range. Apply 15 V DC in the polarity indicated. Did the LED light? / 

Why? ' ' 

Close switch Si. What happened? Why? 

_ < ■ " ; 1 ^ — 

Release Sj.. What happened? Why? { , 



Reduce voltage to zero j Reverse the connections of the power supply and the 

diode. Reapply the 1.5V. What happened? 

Close Si. J)id the LED light? Why?_ ' 

Reduce voltli£e^nd retiurn power supply and diode connections to normal (step 1) . 
Connect VTVM f^om groimd to potentiometer as shown. Adjust to zero volts with 
meter on the 1/volt scale. Connect jumper wire across S\ terminals- Slowly 

turn potentiometer until LED ligMs* Record VTVM reading. 

Tli is voltage is* referred to as turn on voltage. Readjust potentiometer to 
midpoint and reduce supply voltage to £ero. Remove jumper from Si- Remove VTVM 

Replace the 15V D.C, supply with 15V A.C, supply* Apply voltage and depress 
S[. What happened? ^ !j 



Release -Si . What happened? Why' 



r 



Reduce supply to zero. Connect oscilloscope as shown in schematic. Replace , 
juniper on ,Sj terminals. Apply voltage. LED should be lighted. Adjust potentio 
meter for maximum brightness of LED. Using oscilloscope, measure^ peak voltage 
of waveform. 



Sketch the scope display. 



Readjust potentiometer to middle position. Has waveform changed? H^/? 

Reduce potentiometer for minimum LED brightness, 
Measure peak voltage of waveform_ 

Sketch the scope display. 



r 
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BEST COPY AVAILABLE 



V 



I.C. AKPIIPIZR 



+97 



t 



Signal 
In 



lCOk*a 



'IT 7 ! 



o 
o 



V 



• r 

BO 
Signal 
Out - 



•Wv- 
lOOM 



1 

Materials 

IM3900N Quad op Amp I.C 
2 100 Kyi Resistor 
100 K-flt potentiometer 

1 M-A. Resistor 

2 M^t Resistor 
0.01 uf capacitor 

1 M - t potentiometer 
Breadboard 
Signal generator 
Oscilloscppe v_ 
Power supply 



1. Construct the circuit shown. Using oscilloscope, adjust output of the signal 
generator to 0.5V peak-to-peak at 1000 HZ. Adjust potentiometer for minimum 
resistance. Apply signal to input -and power to chip. 

2. Using oscilloscope measure the voltage at points A and B. 



\ 



EB 



Determine voltage gain ( ~- ^= 
Eb in phase or inverted as 6om£ared to Ea? 



Is the signal at 



3, Adjust potentiometer to midrange. Repeat measurements from steu 2, 



"Gain 



Adjust potentiometer to maximum resistance. Repeat the measurements from step 2, 
E A a v ^ L E„- fi. 



"Gain 



^Remove power. Replace the 100K-/L potentiometer with the 1 Hyi potentiometer, 

Apply power. Adj^t for maximum voltage output/ E R = Determine 

gain, ^gain = — = \ * Adjust potentiometer for minimum output, 

Determine gain. ' What can you conclude about the effects of 

the MSi potentiometer on the gain of the circuit? 
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BEST COPY AVAILABLE 



L.E.D. FLASHER 



o 



r 



3 ts o 
V n 5 



5 



^LED, 



+1.5V to 3.0V 
^£ Ground 



I.C.i 3909 LED Oscillator Chip 
C r 35 to 50 uf electrolytic, 10V 
' LED j Red Light Emitting Diode 



Power* supply or 1 . 5 X" battery 

Hookup wire 

Brea™oard 



Probe ■ . ** 

Connect circuit as indicated in schematic diagram- Note that pins 3 and 7 
not connected. Upon applying power LED should flash at a rate of approxi- 
mately 6 Hertz. " ^ 

Connect oscilloscope as shown to display output waveform. Sketch the wave 
form. 

Using the oscilloscope measure the peak voltage. 



Disconnett the circuit'.from power* Remove the connection from ^in 1 to 
Capacitor cj . Be sure ]3in 8 is still connected to Capacitor Cj . Reconnect 
the power- Has the output changed?^ [ How? 




'A. 



'28x7 



Scope 
Ground 



Scope 
Vesical 
„ Input 



i 



SQUARE WAVE GENERATOR 
+6V 
4 



■ " V — 

1 8 

2 7 
v^5 



4*i 



Rl SOOk^V&tiometer 

R 2 ) R 3 1 K ^ „ 
C x .01 uf 

I.C.j NE555 Timer Chip 

6 volt battery 
Breadboard r ~ 
Hook-up Wire 



"Construct the circuit as shown in the 'schematic diagram, Nqte that Pin 5 
is not connected and that pin 3 is thp output. R3 is acting as a load. 

Adjust Ri for maximum resistance using ohmmeter Connect; osci/llosfcope to 
R3 as* shown* Apply power to the circuit; < 

Sketch the. output waveform. ... I 
What is the peak voltage? y ; 

Decrease the resistance of Rj\ What effect does this htfve on the frequency 
Why? , I 



x 



\ 
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APPENDIX 13 
PRINTED CIRCUIT BOARD CONSTRUCTIONS 
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Direct pattern etching proc«»«. v ^ 




Mbthods of «xp<blng photosensitized circuit bo^rd. 

216 





FOIL S I DC 
TOWARD BLADE 



Handuwing PC botrdi. 



ERIC 



DRILL POINT ANG1E 
70° TO 120° 



FLUTES 




RPM GUIDE FOR DRILLING 1/16 INCH 
PC B0A*D MATERIALS 



DRILL SIZE 




SPEED 






(rpm) 


No. >0 






Uo.es ....... . s ... 






No."60 




5000 


1/16 Inch '.. 






,1/8 inch 




3000 


3/16 inch 




V ?*no 


' 1/4 inch • ,V ...1700 


5/16 inch . / . irmo 


7/16 inch* / 




' _ fiOO 
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L INC * 



UNIVERSAL CIRCUS 



1/17"-. 0)1 
.040 
.050 

1/16-*- 062 



1/*--. 125 



c. 





JOGS 



V16'-. 187 



.200 



. 303 



ART TAPE 




ETCH RES 1ST INK PEN 




D 



Design aid* for making circuit board conductors 
(Courtesy of THE OATAK CORPORATION) 



NECTORS 



TRANSISTORS snd ICs 




.100 " spactng 
. 125" spacing 
. l 56" -spacing 



\ 



14 pin OIP 



J6 pin OIP 
with traces 



9 c? 



TO-99 
IC 



TO-18 
Transistor 



16r^»n OIP 



TO-5 
Transisior 



TO-92 98 
TransntOf 



© 

o 

o 
o 

o 
O 



PRGSPACHO OONUTS 
■0 30Q" ctrs 

400 ' C\r* * 

Q 500'cirs 

O 600" cliis 

OONUTS 

080 GO * 031" ID 
i CO" < )U * !>.}» "'0 

l*>tV'OU x O.n' iD 



Dry transfer design aids. 
(Courtesy of THE DATAK CORPORATION) 
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A HEATING TH[ METALS 



SOLDERING 
IRON TIP 



COMPONENT 



FOIL 
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CIRCUIT 
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|3. APPLYING THE SOLDER 



SOLDERING 
IRON TIP, 



SOI DER 



Q SOLDERING 1 HE JOINJ^ 
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SOLDCR DOCS NOT FLOW ONTO tfAD. 
A HARD ROSIN BEAD SURROUND S' A-ND - v 

INSULATES CONNECTION. Y 
R05IN 

SOLDERING IRON 

FOIL tf r\ '' POSlMONlO 

\ ^S\b%J ^ y INCORKCCUY 



. R05IN 



SOIDER APPEARS 
TO ftOW INWARD AND 
SIT ON TOP Of FOIL. 
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SOlOtR OOES NOI KO« ONIO ifAO. , 
A HARD ROSIN B/AD SUMOUN0S ANO 
INSUlATti CONNECTION. V 
ROSIN 
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COLO SOLDER JOINTS HAVE 
A DULL. GRAINY TEXTURE 
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NOTICE THAT THIS CONNECTION 
IS SMOOTH ANO SHINY, ANO THAT 
THE SOLDER BLENDS SMOOTHLY 
WITH THE TERMINAL. _ 
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Solder joint inspection. 
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Mechanical Configuration ^nd Coordinate System 



' (Courtesy Cincinnati Milacron, Lebanon, Ohio) 



ROBOT ARC WELDING SYSTEM 




(Courtesy Cincinnati Milacron, Lebanon, Ohio) 
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CYLINDRICAL COORDINATE 
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(Courtesy "Prab Robots, Inc., Kalamazoo, Michigan) 
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BODY EFFECTS' OF CURRENT 
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Body Effects on Current 



Current, and its effects on the human 4)ody" at 120V, 60 hertz (cycle): 



,0005 or less amperes -- no sensation ( 

.0005 to .002 amperes -- threshold of perception 

.002 to .010 amperes -- muscular contracti6n (mild to strong) 

.005 to .025 amperes painful shock, inability to let go 

.025 to .050 amperes violent muscular contraction , 

.050 to .200 amperes -- ventricular, fibrillation (convulsive movement of th 

heart - fatal) 

over .100 amperes -- paralysis of breathing (apply artificial respiration 
. >p # immediately) 
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